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(54) OPTICAL RECORDING METHOD AND OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
recording method using the pulse dividing method such 
that the satisfied recording of the mark length 
modulation is performable. 

SOLUTION: In the case the mark length modulated 
information is recorded on a recording medium by the 
plural recording mark lengths, (i) the time-wise length nT 
of the recording mark is divided in order of t|1T, alT, p 

IT, a2T. p2T aiT, piT,.... amT, pmT, ti2T, and the 

arrangement is made so that the irradiation of the 
recording light having the recording power Pwi is made 
thereon in the time of piT (1<i<m), and the irradiation of 
the recording light having the bias power Pbi such as 
PbKPwi and Pbi<Pwi+1 is made in the time of piT (1<i< 
m), then (ii) in accordance with n of the time-wise length 
nT of the recording mark. m. ai. pi. t|1. t]2, Pwi. Pbi are 
made variable, and for the time-wise length of at least 
one recording mark, the above pulse divided number m is 
settled >2, and also expression n/m>1 .25 is satisfied for 
the time-wise lengths of all recording marks. 
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i ttfc«a*aaG>E»-7— j7 sic j: y 

771 T. ai T. 5i T. af2 ^2 • • a 
\ ff\ - • am fim T. n2 T 

+ 77 2 =n-c&^e a \ (1^1 ^m) lio <fc U 

iia-efeu. ei (1^1 ^m-1 ) l±Ocfcy:^^t^^ 
aT?fcy. i*oju±(Diia-ea&-5. 771 &i; 772 r* 

't*i^*i-2PJL±ZisLT(omSir^tb^o ) COMIC »ffl 

B \ T ( 1 ^ i ^m- 1 ) CO^rBlrtlCfcl^r I*. P b i 
<Pwi A^-^Pbi <Pwi+i ^jr-S/WTX/t'?— P b 

i?a)^PBl»fi*fCOlvTn/m^1 . 2 5$aifc-rci: 

[|»*312] B\ (1 ^ I ^m-1 ) 1*0. 5-2. 
5-ej6^li3|t«1 lzEtt<7>3feE®»^o 

Cfi3j^« 3 1 ±xo>^m^-<7<omrA«i& * icot^ 

T. ffi T (l^i^m) (D¥lSffl3&<3:^y8>JU±X. 
t^-OB ] T (1 ^ i ^m-1 ) (D^iSfilA^S'^y »JSlJt 
XfcSSi*«1 ^frl*2|zES(D3feEe»ao 

r. ^:h.^'tLa> i iC^^LTCTi T^3:^y» (1 ^ i ^ 
m) 7!. T^3±y» (1 ^ i ^m- 1 ) X& 

^mnt^^ 7!IS3<Dt^-r4^A^^cE®CD5tE^:&ao 
tlS^:^ 5 1 ^T(DES^^— > <D^r^6«jS^F lcoi% 
n/m^1. 5^>S/=-riS*^1 ;^M4<Z)L^-m36^ 
icEttco^Efi:^^. 

[ii*^6l Qri + )?i (2^1 ^m-1 ) fc-5l^^i. 
^iH + QTi (2^ i ^m-1) 1. 5, 2. fe-St^ 

7 1 n (Om^^a^t^ <t^2 O0E^-7— 

t2oa)E»V— ^7lc*5l\r. a I (l^i^m) . 0 
i (1^1 1). 771. T7 2 - Pwid^l^ 

m) &XSPb\ (1 S I ^m- 1 ) (DiJ^7a< ^kt 1 O 
3b<*BSlca>a*l»3R« 1 TbS 6 <DL^•r*t6^^cEa03teE 

[iS*3S8] V— ^SA^n T = 2 LT (fct£L. Lli 



mo^mizi^mL. mm^<ji<::^^ma iTjBLU:tvfiju 

XEPaiJiTIZfcMt-Sofi&tfiSi (C*tt>l*L(DfillCjS 
CX^itLm^) *TE<D.*:3lcSto. 
[a2] ari + )?i = 2 + 5i 
Qfi + /5i = 2 (2;^i^m-l) 
aro+i9ni=2 + 52 

(fcffL. (JiXi;<52f*. -^-JK-f+tlUfC. -O. S^8 

1^0. 5. &i;-i ^(52^1 ^sisf -sna-efcSo 

•7-— ^g3b<nT= (2L+1) TXa^tt^H^. V— 

p-r (C*it»l4L<DffilcJEi:r^^bL^*) *TE<7) 
«fc5lcSi6. 

[a3] a^' +i5r =2. 5 + (5r 

a\' =2 (2Si^m-1) 

ffm' -^Bm' =2. 5 + ^2' 

(fc/£L. 5r JSLXS62' it. ^*t•e^^lllc. -o. 5 

^o. 5. 3tix-i^52' 1 *3is-r «»iia 

Rr>. ai. )5i. am. Bm^ ot^' . B^' . Ofm' , & 
(cEmc03teEe*ao 

[a4] 

ai + ^1 + am+^ra+A = ar +B^' H-Ofm' +i5m' 

(ZZ-e. A = 0. 8-1. 2-efe-5) 

[iS*3S9l ai. ar 2fci;iSi' A<TE^*3I 
Sr^B*«8 lzEtta)3tES*^o 

[as] ai-h^i + Ai = ai' +BV 

(fc/£L. Ai = 0. 4-0. 6) 

[K5R3S1 O] :7S3&<nT = 2 LT (fcffL. L 

it2u±(Dmm xm^H^m-^. v--j7*»aam= 

L^CDEfallc^fllL. E^/<;bXErp^aiT3^t/5j-:7/< 
JlT^mmB i TlCfclt^ a i&lXiS i (Cttt>liL<7)fitlC 
^Ei:r^^tL»4) *TEa)J:5lcSd^>. 
[as] Tdi+ai = 2 + ei 
5i-1 + ai = 2 (2^i;Sm) 

T— ^?sA<nT= (2L+1) T-ea**t«a 
-7— ^$»iiiam=Leic^itiL. E®/<;uxgppi 

a' \TjSiXf^y/<JU:!^m.mB' iXlc^sit^a' i^^u: 
ck^lcSto. 

[a?] Tdi' +ai' =2 + ei' 

+a2* =2. 5 + ^2' 
B\-^' +ai' =2 (3^i^m-i) 
)5m-r +crni' =2. 5 + 53' 

(fcfiU L = 2<DS^|Ctt. B}' +af2' =2. 5 + 
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[fS*]Si 1] 3BiJ:a)Liz«ur. )3r =Pi+tt 
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0 iz^mco^mmyDmo 

[if*^1 21 ^— ->Sn T = 2 TXfi3 Ta)-7— ^7 
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ri. 5T5fefTLfcSffl2T(DS*^7P':/^2bta>4 

nT = 2 LT)S:«v-^(DE&lc|gLr. S^^P-y^ 

5>ya)y— Ka)-PG1 a&t;G1 b^^^^iJ-. 
nT= {2L+1) T>5:^V-~^(D1B@LIC|SLT. S^fl 
^Pry^7 2 aai;2 b(7)l^*r*i3&^^C|^»!*-e•Ta^ 
T. OTi' T (2^ I ^m-1 ) . ffm' Tfz$^j£Lfc$r 

s >-jf (D>f — ha>-SG 2 a &ii:g 2 b ^«±aF1±. 
TMi^^rB^Tdicogaa. z ia\+po x^t-s-y— h 

G3S*±^i±. 

raS^HTditO^iSa. I (ai' ) TfSii^ 

- hG4^l6±*lJ-. 

SIP^FbI T sync*® ^ t L T n T V~^7 (D|tr3S*T*a>g 

al?fc*3^)^$a■l?&^3b^lc/sl:ry— hm-^SGi ax 

l*Q2 b$3«;L. 

^igjg^ia*<sip^p-yi7T<D«a{s-(?&*Ltf. n*<ffl 
a-efe^^^^a-cfc-SAMzitcry-hS-^SGi bx 

f±G2 a^SS^L. 

G3ai;G4(Z)L^^*Lt,A<^3?-cfc5a^. m^f^o— 

G3;Ri;G4a)L>-r4X35»^*<:;i->"efc5^^, /^-fTX/< 

7— Pba>Ee3fe*fiiStL. 

G3i:G1 a <tA^f^^l=::j->T?fe^^^. Gia:*->E 

G3<tG1 b t;&<l^^lw:*->-(?fe*«^. G1 b:*->E 
iaiz«*& Ur ES/<'7- P w(DES3fe*MI* L. 

Q,At02st-h^mn\z:tly'(:tb^m^. 02a:t>^ 

rsizMS^Lxum/^'^—py^o^m^^mmu moG 

4 tG2 b t3&^I^^IZ;i->T?&4«$. G2b:i->Kia 

izj=rf& LTE^/^^- p wa)ES3fe36<|Bit**i«i»*3a 

8 lcE®(D3feE^:^^o 

icjtf-r^iis^r^TdiXttTdr *sit. 
^fzmLfcsm^raTsync^as^aF-e-. 

Sm^r^Tsync*e^t Lr. «--7-^fi&i;-7-^^ RI 
*^^Pt/^^1 atKS^^P^^'l alz«Lro. 5T 
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O 1 alCj^LTI T5tfTL/c^Kfl2T(7)Sm^P--/^ 1 
2 T (Z>Slf ^ P'y^^2b4E:04 aoS*^ n-j^ 

(2^i^m-1). arniT(D«^SP4lfz«J6Ltc^>f 

nT= (2L + 1) T3ti:*V-<7a)IB®(C|SLT. 
^?P-;'^2 a&i;2 ba)t^-r*t3bNfC|^»JSF1±T<ri' 
T. a\ T (2^ i <m-1 ) . am' TIcJ^ji&Lfc^ 

h(D~-PG2 aXi;G2 b 
nA<«iSfe1?fe«ii^(cfd:. n T -7—^7 0) IJig^ Sip ^ L 

wmmf^t^^^o p *v ^ T (o«a<s-e fctLi* . n 

ttG2 b*M«L. 

seis^PeWs^^pry^To^aftT-fc^ttf. nA^a 
a"efe^AN^ar*&s*Mc(6i:ry~-h«#»Gi bx 

IiG2a^S«L. 

G3&i;G4<Dl^-r*itA<:j"^t?fe-5ig^. ^i^/^'^— 

G3 3^i;G4(Dt^-r*t;b>*<:i->-C&4ii'&. /<-fTX/< 
'7-PbCOlEgl3fe^fiil^L. 

G3i:G1 aA<f^ftrc:i->-e*'&«^. Gl a:*->Era 
G3i:G1 b6<|^^(c:4->-efe^S^. G1 b*->EPa 
G4^G2 ajb<^^|c:j->-efc^Ji-&. G2a:*->Eia 
G4 4tG2 bA^l^^lCyj-^-Cfe-SS^. G2b:t>EP^ 

icsjt LTiaa/t'?- p w(DEg*sBgi*-r i 
sotaacDsaa v -e-^-^ fissi:^ sic <fc ^Easir 

2Kl±CDL(rfcU>T. 2^ i fc^jrt^ (ajH- 

i rzte(t-5Pwi, pbj. 2fci; 

t'aiSI/a,-' (2^ i ^m) *igEii?$-a--5m*^8lc 



2m±<7>LlCfclNT. 2^i^mlCfc(t'5 \-\-^ 
t)^-^!^^**. aFe»l::S- i l::*>tt*Pwi, Pb|. & 

i;pet^sg(c<fct,-ri5ts-srr-R*.. so^ssag 

[ii*^23l cif|T. lSLXSa\ T (2^i^m~ 

1 ) *«3iaic<fet>'rf5«-st-r'5iS5R«2 i xi*2 
2(=Ee(D%Es^^. 

[B3jc^2 4] ^^PeKD^FaiCfel^T. Pbj^P 

e^Pwi (1 ^ i ^m) J&^JB^/^^-Pe^gBl^-r 

a, 

tii*« 2 5 ] e^tt^^a^E^ • 

Eaj«(*-eft«H*]Sl 7!ilE2 4(Dl^-r*t3b^-orzE« 

4^n/m^1. 5. I j (or*,) <0. 6 n. 
Pbi/Pe^O. 2*Slfc-r»*3Sl7bM2 5<D 

2 7 ] Egt^a>SI jlg}b< 1 O m/ s J5l±-e & 

S2 6<DL^■r;h.*^lcE®CD3tEg^:&ao 
[m*^ 2 8] UWk%<r>^^i^ 5 O O n m^iS-C fe 

E^*$m:s^i±^fca6(ou>xa>g|pa3b<o. e 

[iS*«2 9] •7— 27g^ia*S35^ 8-16^S:» 
StL<l*(1, 7) -RLL-NRZ I S18:^a-eft 
7!rS2 8 0t^-r;h.A^frE®cDpfeE®:^ao 

[IS*:® 3 o 3 ^— ^ g^p*3* E F ^^rnn^tz 

&y. E^^CDSISg^CDOSIpfijljei. 2m/s 
-1. 4m/s<D1 OflSjSJa±i:LT:. ESfiflSfi*- 
Sit L<i:A<t>EM^*fT5H3jc3Si 7!iM2 9a)L>-r*tAMc 
ES(DptE®:Sap 

3 1 3 V— j7 s^is^a*^ E F mkk:& ^-^ 

fey. Eg^<7)SSa*D VDCDSl|ISilJt3. 49m 
/sC0 2fSSJa±i:LT. Ee^SSg*-^^L3S:;b<t, 
ES$1t5»*«1 Tim.Z O0>l^•rtLA^lcE^E<7)?tES 

ta*®3 2] 7!»M3 1 <^l^■r;h.A^ICESt(7> 

3feEa*afe(cJ: y E®*?T5fci6<Dffl^^b^*Ee^lStt 
T?&-dT. Mz Gey (Sbx T e i-x )l-y-z'&^ (fe 
/£L. OSz^O. 1. 0<y^O. 3. O. 8^Xo 
MJ±. In. Ga. SI. Sn. Pb. Pd. Pt. Z 
Au. Ag. Zr. Hf. V. Nb. Ta. Cr. 
Co. Mo. Mn. Bl. O. N. S bStf *V-Si>ft 
<^4.-a) /r^t>>5:«E®H*=&-r«Ct*««i:-r5 
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[O O O 2] 

[0 0 0 3] JtTF-rX^OS^JSSI*, ?^$,lt-¥>^iK* 

fijfflLfc^'f hr7>xaE{*. i^pa.'j-jSifi€S-ea>«^t© 

ff 3, 

[0 0O4] *fc. 1 e— h 

#a**A^LT. CD. DVDi:SgSl±*^ofc»g|jl 
Rrtg'EE=3>/<^' h-T-f (CD-ReWri table . CD-R 
W) ^f. SglS.RlflgJ6:DVDt?4,illl*tirUi>, * 

[0 0 0 5] ■^—o&%imt^-<?ut-^—<?TRUom 

®SS$±«f«c4:lcSLTtey. 1. 5fSBl±tBffi 

— *^ &fiL>-7— *-cfi * ©aft «««as© V— ^7 
[0 0 0 6] eiToawicfcurii. ^^oD^p^wg 



[0 0 0 7] C(©fci&S-7— ^A^C)S-7— ^?*T?— Sl= 

T'— > ©jKtt ^ S jis fctoiESAyux $»ii-r S C i: At 

fTt>*irt^« (^HBB6 2-25922 9#^«. 
B36 3-26 66 32^-4ia'6:ir) . ca)#x:^l±;*-— 

<fT*3*vTt^-5 mBira6 3-2 243 9#^aja: 
if) . 

[0 0 0 8] V— ^7sat;7-^^Hg$S7i 

mm-ti> mil¥7-3 7 2 5 2#^«l) . l5St/<7l.X 
©aiSt^Pa$->7 h*-fe!--S mgl¥8-2 8 7 46 5-^ 

^©/^-CTX/^r?— COfiStMftt*-^-?. (1#^¥7-3 7 

2 5 1-^i^a) . ^m.mzi(^\ix^&nmt:umr^ 

(#iB¥9-7 1 7 6-^4^«t|) )Sftffi36**l-Ct^ 
[0 0 0 9] JiEcD^^ft/^^UX^gll^SClciSE^^ 
x4'-f:^a)5feie^jS<*-etipJffl*;fi-cfcy. 

iSIB^tDWi: LTtt. EFM (Eight-Fourteen Modulat 
ion ) ^P:&SCSffll^fcCD5gsaE(*. 8-1 6^18?^ 

yoW^^W. (1. 7)-RLL-NRZI (Ruu 
— Length LImi ted Non— retur 
n to zero inverted) ^Wli^'A^f^ 

1*3 T3&^& 1 1 T^-e<D7— ^7A<. EFM+^PTfli3 
TA^P)1 4T*-Ca>-7— ^At. (1. 7) -RLL-N 
RZ I *H:i5SCtfl42TAx&8T*-C<D-7— ^yA*Rlt& 

c:ro*-e. EFM+^iaai; (i. 7) -rll 
[0010] :iir\.^coisiEO^-9^^mmwmmz 

nl*2eiJi(0S»ft) ^Lfr^t. ^|S] (n-17) 
[O O 1 1 ] 

[a9] 01 T, P\ T, era iS2 T, • • • 

ffpi T, /3|g T"» 
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•^V<D^&o mJim-n-k^jSlfc-rao ktt1*fcl* 
2o ) t^mU lHS/<;UXEra^Lr<7)cri T (IS 

m) 35^^P^^Ztet^rli. Pb<Pwit3&-S/W7X/< 

[0 0 1 2] @2i*. :za>mmyjmicisn^^m^(D/< 
r?—/i^—>^^rmAmv&^o @2 (a) rc^-rs 
:7Sj^fiE-rsfc*!>(z. 02 (b) fc^-T/^^- 

(n-;?) m=n-k (k 1*1X1*2) ffla>IB« 

/iJU:^lZi^m (S2 (b) T:(ik = 1. 77 = 0. 5) 
L. m^O^S,m^<Ji-:^®^a\ T (l^iSm) tL. 
e^a)ES/<;uxi::i8 i T (1 S I ^m) )S:«^Pa<Z):i" 
y/<ju7.m,mt<nmir^o umco^ai t (i ^ i ^ 

m) irfcl%ri*. BB/^O-PyNOm^^^mmL. B 
\ T (ISISm) J5:-5^P91^:Ifcl^Tli. Pb<Pwi: 
J&S/xVTX/^^-PbOffiS^^SB^-rSo C<DI5. 

loTi +IiSi =n-r7 (7?l*0. 0^77^2. O 

[001 3] O^y. ^^t3Sa«ICtel^T^*. 

3&^t»-»(Ck$SL§ll^fcm<l (m=n-k. /ttcLk 
l*1^fcl*2) iZ^m (!^ll¥9--2 8 26 6 1-^^ffi 

Ct-e"7-^?^Pafi*iE«lC««!LTt^fc (JsiT-ef*c 
[00 1 4] 

T 1*25^ (Del: 3 '5:^f::S< 35:^0 
(1) ISeSSSS^bLiBSSS^Jilf^iS^ 

•7-^s&t;-7-'5^ftpag^^ffi-rtL«j: y mssf::>jf 

[001 5] (2) lBS»2S$±lf7^-^K3lU-h 
»1?l*1 fgS (SSI. 2-1. 4m/s) -ecDSig^ 

3. 1 :^y8^^:#f«(cs< 35:^0 i^i:<DVD3&^g{*"e 

ttlfSaS (3. 5m/s) "^Sip^ P <;®»!TI*3 



8. 2:^ys>■efe^A^ 2ftaT?iii 9. ^'ty»ti5: 

[001 6] ±fB (1 ) . (2) 35^t»»A^*cfe5^C. J: 

y *§S<D3fex < X ^ A?*-^— * K3I U— KD1SI>C D , 

D V Dm\z^i^x{tmm<7 p 'v^^fflT3b<^fSfzs< 

P^jSi T*S<35:««lRUzfeSo c:(0i:*mTa)cfc5ft 

-motftothm/^^-t^^^mizm-t^^xomm. ± 
*,±A< y -v?>5r*,T*< y fz(i^^t^*ia« 2 - 3 »<d 

Sif£ ^: HISlzBFr^/ < •7 - * aj «-r S ^PpHift:^ y » t JS: 
^h>iz/<)ux^f)^s-)-yiP^mzisi^t. tbl*/^'7 
-;!)<SSfiifciiJ^-r^mricT2b<ytei6TL^5/ci^>. ^ 

cDj;&S3ijg(DgBi^(DPp^®ii. ^m^m'^m^xm/^m 

(P^Hb) :^-:7/<;I.XEPb^;5 i T3b<Stl^t. ^^tS^mz 
t'Z>X+^i3i7%mmr^tmh>Hxi5i<^'oXL^l\ 

J ^yi-x ePp^ ^Sft T i> -5 ic t t)^t^t> t) •r:t :7 / 
m^ixxL^i^-^—<?m«it)<jEm\zm&x^i3:<^^t 

[001 7] ;iomm^^. ^^imw^mizmm-r 
^-^mmL. ^owL^m^^mm^i±tz^iz:i*i^M 

[001 8] B3 (a) IZ^-r^viZ:^^/^)^ 

xEP^^^ofc<SitJ&t>:^}^iKJi<D^^/<'7-iK}^ 

{7 (e3xl*CD:7;j— h<7)E FM^ia 

a^. S3 (b) wt^tm^tz^^^m-^ 

isrz*5i^r. «r:&A^t»a>jSia«-esf»A<ficy»ii«« 
A<*«3&<. -yjx, ^&m&t<mi.<i&TLx. nmm 
miznm^itLx[^-^'7fzibxs>^o c(z>«fRifi. es 
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S3 (d) (c^-Tckolz. t?L5»SA<*^fclfSa-7 

-<?A<^^dE^^^. mm (e) ^z5^•rck5^^:M^f£w*a^ 

[0 0 2 0] ^~<7:g±{*lCtgft<D:*-:7/<;UXEFBl*^ 

tt^s (b) 2S^i; (d) a>^5iz^ ^—^a>E:it^x^ 

-C^m^^U^tmi^&itLXL^o^^lzi^^o 

[0 0 2 2] 
[»1 o] 

ai T. P\ T. a2 02 T. as T. ^3 T 
2gSSMa>S^B-^. @4 (a) li«»5S(0«^. @4 

(b) itmwimcom^x&^fi^. i^-rti4,ai t. ^2 

T. as TlcJ:S3S<D#;:a3gg4i:5iT. /32 T. ^ 

[0 0 2 3] ^mmCOm^iZitm^ (a) IC^fcfcoIC 
^1 T. /52 Tr*C0;%S^fBl;b<+5^fcfc^f-i^). ^(D^ 

mmmm(D^mii<m^Bit^m)^jLTiz^xTt<i>ztt^x 

\z&ltmLX^\^^ <iS:^tztbiz^ @4 (b) (Ocfcdiccr 

1 TxmmLtzummi}<m^it^SL^i^^^)t7^&^tt 
Txw^t^ii^o m^it^mmmzmcii^m^ii^^ is 

iSiltOTi +T2 +T3 l^lt^rHe5i<7>T4+T5 + 

S b T e ^¥Bm^n5SL<D^±itt^^m/m^<Dm^t^ 



[0 0 2 41 JiiBOci:5(c. ^9^^b^^ffi^*lc^5t^T^i. 
^t. st«a)/<;i'X»fiia-^?(*w«saib3b<fiwyA?>-r 

-/<-^>r hl^g•r^^alg^b«lt*lzfeu^rl*. mssimm 

n^A^ -:&"cea<b(7)fci^)O^Bi^b^fe^*«l«-r^c: 
^A^StLL^fc*!). (BS^bL-^-ri^MlRllcfc^o w 
eS-fbL'V>-rt^«l^(DiB®S*^l>SCi:*<^l^o «o 

[o o 2 51 fflS^btt«:(OBes^b<Ofcftlz. u— tf- 

5t|g*SS^S^bLfcyi3Pa^::*:^< L. 

Lfct^ retire BaeA^^r So ed^tf. as78 

O nm. laPftN A = 0. 5 OO U— tf— *iftS4 O O 
nm. giP^NAO. 6 5 (C^M L/tii^|Cli. ^-^A 

[0 0 2 61 *«^tt±fBraH^*«ft-r4fctoicft* 

[0 0 2 71 

■C2 5 n sJUT-efe-So nl±2KiJ:<7>S^a-efe 
[0 0 2 81 

[»n ll 771 T. ori T. 5i T. af2 T. )S2 T. 
• • OTi T. )?i T. • • Ofm ^ffl T. ;? 
2 T 

+ 772 =nt?feSo Of i (1^1 ^m) \tO^^J:K^l^ 
ll«T?fcy. iSj (1 ^ ! ) (iOcfey^^l^SI 

SftTrfey. (iOJa±<0|ia-CfcSo ;7i &i;772 

**L^*t-2m±2mTa>igaT-fcSo ) a>i®ic»iii 

— Pwi CDE^3fe^fiB|^L. i5i T (l^i:Sm-1) 
(OftHrtlZfeOrtt. Pbj <Pw|3b^-3Pbi <Pw 
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mizmi^i>^mtm^^mm»fs&'ox. Mz Ge 

y (S bx T ei-x )l-y-2a* O^z^O. 
1. 0<y^0. 3. O. S^xc M<i. I n. Ga. 
SK Sn* Pb^ Pd^ Pt^ Zn^ Au^ Ag^ Z 
r, Hf. V. Nb. Ta. Cr. Co, Mo. Mn. 

[O O 3 O] 

mmommof^mi jut. :^nm\z'^l^xmmlzmm 

^COIg;^. 2 5 n sJaTi:L^^St^^^ry^^aMlzfcL^ 
XtS:tt}tj:'7-^^mmiim^?L^o 

nT^Lfc^# (T\tmm<7nv<7mmXi>^)25ns 
iHTX&^o nli2JU±(Dg^ftTfe«o ) . aiBMtV 

[0032] 

[ai 2] 771 Qfi T. J?i T. a2 T. T. 
• - Ofj T. ;5i T. • • QfTO T. iffm T. 7? 
2 T 

(mli/<;UX»i«a-efc^o 1\ (Qfi+)5i)4-77i 
+ 77 2 =n-efe^a Of i (1 ^ i ^m) itO^^)^tl\ 

Hft-efcy. (1 ^ 1 ^m-1) i*o<fey**L^ii 
a-efey. ttofei±a)iia-efcSo 771 3^i;77 
2 tt. ^H^tLilS:-2Jjl±. ^^L<l*oia±. ^tz 

®^2jaT»*L<i*i jaTcDnar-fe^o ) oinir^ 

r?— Pwi (OUB^^mmL. $1 T (1 ^ i ^m) o 
f^TS^HiZiSl'^Xit^ Pbj <Pwi A^OPbj <Pw 

< ti,-'oomm^—<7(Dmm^^^iz':>i\xit±m/< 

[0033] r3S:*>^. «*On-k»ii|»i£fr<|:tttf 
l>rfiJtIB/<;bX5i^i!iam^ 2JU-h^-r^o fc/£L. ig5^ 



T. 3T^4T^i:a>mi^^—^iztsi^x\tm(Dmma> 

lB^3t* 1 /<;i/XIB|t-r^/£Ct. ^L^^ilBS/<•7-Pw 

(OESbt* 1 /^yi^xi: /<>r TX/^r;— p b cDEfi** i 
[00 3 43 *aie^ictetxTi*. ^xcDum-^-^pom 

372 ^^izotirit^ Ij (ai ) /m=n/ 

m-efc^A^t». n/ml* ( or j + B ] ) (D^pl^fi^I^CS* 
(Z>yi£'rSfflT?fey. (n/m) T(±»i!|/<yi.Xa)¥ia 

to 03 5] tj£*On-k^il|:^^T?l*m=n-k-ea5 
or. k(i1 ^/cti2lZ@^*ttTL^535^t». n/m= 
n/ (n-1) Xl*n/m=n/ (n-2) Xtb^o d 
(Dfitli. nA<:**l^^5i:/^$t^36^e). Sfi<0-7— 

<i: n max 

fi<afiv— >^t:fitSl^3b^t). ai T. Pi TliSfi 

[0036jey^tf. EFM^li:&SrM*n = 3-1 
1. k = 2T?fc«A^ib 

(ninax /m) =1 1 / (1 1 -2) =1 . 2 2. 
[^4i(CEFM + ^i8Sr^-ettn = 3'-1 4. h^2X& 

(nmax /m) =1 4/ (1 4-2) =1 . 16. 
(1. 7) -RLL-NRZ I ^S-ei*n = 2-8. k 

Cnmax /m) =8/ (8-1 ) = 1 . 14 

[0 0 3 7] ±%U^h>^h>t)^i3:^5lz. ^*T?(in/m 
1*1. 2 2. 1. 16. 1. 1 4jgg-efe'5o l^^^P 
'y^S»STA<j3«fc^2 5-^y»*«j-5i:. afe«fi-7- 
^rcfeixT5>iiI/<;ux<D¥l^SM)!i<2 5:^/»$^y. 
IBM^/tyUXEfBl a I T (D^i^fitt, L < ^'/^^UXKP^ 
5i Ta)¥lSflIA<1 2. 5^y»5feai:3S:«o Cttl*'> 

-ftiti^tU2. si-yitP^Mizu^zit^Tjk-to SFt> 
iz. '57P'V^S«TA<a2 0:^y8^mT<t?5:'S<^:. a] 

[0 0 3 8] ±I^OK^(cfcl^ri:tt35>^^tSOa 
i %L<f*i5i 3&<¥l^ffl<feyfi<3feofci:LT*. -ttt 

i*Lrt^«35^t». -^ttyofi TtL<iii5i Ta>i^-r*t 
3&^A</^*<3S:§c:t(zxt>y^*^i:t^o ^f=jE?itictt. n 

L<«C<. n- 77 ( 77 = 0 '-2) i:&oTt^T4» J:l^ 
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[0 0 3 9] *«^a>*fHS:&9feicfet\r(*. s-^-^ 

Tn/m^1. 2 S^jUfc-rcfc^fCm^tSS-r-So 

[0 0 4 0] ^iz^—^t^^i'^m^izitmwmiz^^^ 

it-r'SCD;5<»*Lt^ cfc V»^L<(*n/mfi1 . 8 J^l 
*#<>S4fca^). n/ml*a«4JsiTi:L. 1#lC3eiT 

[0 0 4 2] ^%mzmf^mm^-<7 tit^ 3l«. IB 
^1. 2 5*3iS-r^. «&*<Dn-k5>i9:5S02T. 

t0 0 4 3] :*:«e§frfcl^r. ofi, 7JU P 

^iCfctxTtt. iB^/<;bXEPBla j T (1^1 ^m) (D 
a>sFl^fil$i:tfC3:^y|JMU±. J^lc 5:^y »I51±. ts 

t>iwi o-^y»iji±i:-r^co6<Mi*-r-55tcoiitttt$ffli 



— <z>it%±A<y^p^-^a:*»T3b^y^ra(*. a/hoai t 

[0 0 4 4] 2t:^^fcfctNr(*. ;8m ^O^tLTg^O) 

»Jsi±. 1tfZ5:^y»iaJii:U cfcyif?^L<tti O:^ 
y»JSl±i:-r«o Efi/^yUXEraori T (1 ^ I ^m) 

*,±3f)<y/it^T35<y(;)rcg®iife-5t,o(D. iB^/<r7- 

Pwi ^±lf^C^-C:iBgtlCi&S3S:MI*x:r-;u^— 
[0 0 4 5] -:S;i-37/<7l.X&P^;5 i T (1 ^ i ^m- 

1) 4,3:^y»mJi. «ltlc5:^y»]siJifetLif. /<-fr 

X/<'7-Pb$^^3t/<'7-P r <bf^3gjg. &5lM*h 
^*:;^>^-t^-7K^i:^*^fe^r3^PtcD^t^®y 0^t?Tlf-5 

fi^frtfblcli, :^Ta>IBgt^-^7CD^Pp1»S$|coL^T 
li (ffi ) 1*0. 6nJ:y4,/h*<-rS. 4*l30. 5 
n J:y t/h^<'ri»a>*<^^Ll\ cky»*L<(*Zi 

(ofi ) \to, 4njaiTfr^o -r^Jb^fe. ib®/^;i.x 

Era<D«5KlIi (Ofi T) *Ii T) cfcyS<L 

^f^gT*:i-3^/^;^XEPB^3&<fi<3S:4J:9l::•r 
'5o L < 1=2 -m- 1 (D^r (D i izM L 

[0 0 4 6] *j^^<DlB^:^^fcfctNr. cri (l^i 
^m) &t/iS i ( 1 ^ i ^m- 1 ) omit. lB@i/<;i.X 
EPaoTiT (1 ^ i ^m) •Vi>:t:7/<;UXKPBlP jX (1 ^ 

tiiiSo. o 1 Jsi±. »*L<(io. o5ia±-cfey. 

a«5filT. »*L<Ii3filT"C?&-So ^{z^ (1 

^ I ) fcoL^Ti*. fc*yi=/h*i^i:)ftai3a« 

)b^^+5}'rr;£C^Z<!:;b<&S(;>T*»*L<l*0. 5Ja±. 

jii±t:fcy. -:^fc*yirx^iNi:j%a3*tt-r^ 

T!. ^^L<li2. 5. 1tlZ2JaT^-r-5o Ca)^:^ 

I*. '^-'!?9tm(o^mz'X^um^^^7LhMma>*'y 

[0 0 4 7] ^-{7aS<Dfi^ttlZX*tt 

X ^ M*cD;i- :7 / EP^ )9 m T f r o t XT t . 

<tt2. 5. 1§IC21UT-efe^o 5fe^/<;i.XgP^ai T 
^g*S/^;UXEPBTam T tCDPe^CD+PeVOUXEP^ 

(») ai T (2^r^m-i) (D^^jmTimmit. c 
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- 1 ) ^tzit ( or i + i-i ) T (fct£ L 2 ^ I Sm- 
1) li. 1. 5T. 2TXJi2. 5Ti:"r^a>*<»^L 

l\ :*:«e^^cfet^T(±. :i-:7/<;uxsra5iT i 
(cMI*-rSIB®3fea>y<9— Pb lBS/< 
yUX^fe^ or i T Xi; or i+i T lCffB|^-r SIEgt^fetD/^r?— P 

wi&i;pwi+icfcy4,/h*<-r^o :f<^ts7^&^^^m 

bj <Pwi t'r^(Oi)m^Ll\ J:y»^L<(iPb 

r /Pwi ^o. 5-efcy. *^ic»^L<i±Pbi / 

Pwi ^O. 2T»&So TX/t"?— Pb(i:g 

^^(rBS|^-r'53ta>/<'7-P r t^L<r^:itt<X'^ 
^<DS^. /<;ux»i!»Ci&S)S:»ii|/^;uxiilKa)K 

[0 0 4 8] ^£<D-oa)EeT-^7(DB#PBl»fi*frS 
LT. nrft^CTPbi &i;/XI*Pwi tLxmtj:^ 

s/ir?— Pwi sixpwm ^m<Dmm^<j\^:K^ma 

i T {2^i^m-1) f^feltSSM^y^r?— Pwi tm 
g/^;i/XSr^ai T (2^i^m-l) iC^lt^^g^/^ 

tt)B:L^3b^, »*L<»iPbi ^Pe<Pwj ^cS/^r?— 

pe<z>3fe$sgifr«o »aiiSEe«i*-efc*ttf. z^*? 

-r-So CCDii-^. (n- (77 1 + 77 2 ) ) TSFellCfi. 
/WTX/^r?— Pbi lsl±. P elUTCDafeS 

fi^5*-rS<0A<»*Ll^o /WTX/^r?— Pbi 
3b\ >i^/^'7— P e clrf^Cir-r^xli. »i!l/<;UXliI^O 

Tx/^i?— Pba)3t*^lt-r««$. 5feiia>E»/<;ux 
msa^Tiz^^Lx^urx/^^—p b(o^^mm-r 

[0 0 5 0] ES/^"^— Pwai;/W7X/<r7— Pb. * 
(o^-czfiz^-^x. 't*i'e*i(o^mm»mitm^'ox< 

0!litrf. 5^ttSl«^(«a>@$. Pw&'&tM^Per^E 



-5aa<D«ttscDi^-r*i3&^a)4^3.g-^^s.fey, 
[005 1] m^im^om-^. ^es<fc(c^^Es$iT 

ea^b;H*fCcfcor:i--/<— ^-f h$fT5a^lc 

It. p e (iE^M ^'>ft < 1 1 ea^bisff m±(c32a-i* 

too 5 2] *SA?>^aifeiEega):;t&ct-\i>. ^j^jccfc 
yES«^T^^>r h-^vxjift-ei*. Pw(iE»H*«t 
<bs?i±fcy. ?§i4*i±fcy. ^^3Fi±fcy. ^mLtz 
y. <b^iR/E*ge'r«ss*-e#;^-r«iCie^s3S:/<'7 
-■efc^o ffiffl-rsES^ft^asrrjzor. Ea/<r7 
-pwfi.i;/<>r7x/^'7— PbofitiiM^f-SA^ ^^tfs 
#ft^M(Offl^^bi«fta>Ji-&. il®E^/<r7— Pwiii 

OOmWgjg. /^-f TX/<'7— PbliO. 0 1—1 
OmWSS-efeSo 

[0 0 5 31 t^■r:h,(Oa^*:$filfflLfcii^■^:t. EM^/< 
^7— P wttEei@f::3B:A/ 1> 36^a>3fe^W^^b$glE-r -Sf:: 

i&sftss*r-Ees*saL. «^i:i«fcoTtt^-a>ja 

/WrX/^'7-Pbli'>?^j:< PwJ:y« 

-cfe-So a^i*. E0^/^'7— Pw&i;>ga6/<r7 
-pe<fcy4,ft<. EesirjSA/^i&sM^^bsssasL 

^bs. 3fe«aa. h'7>xa5tEei8i{*3S:iri£<^ 

«-e%. :t-/\*-7>r hpr«^35:ffi^<bi««:l±IB^®0># 

s t t^ 3 2 ^ ^lEmizum 

-r^ztx-^—^^mmt^-^^m^^mmizffofzif^^ 
:tz7/<)i.7.iz^:hmmMo>y%&mm\ti\^(03^ h'7>x 

or. *«wf*«s^bsa)Eeta«:(c«LT^(c*ja-r? 

[0 0 5 5] *«^a>/<;^x»ill^zJ:^ES^^l^fet^ 

msLm^mi^x^i\ ^mit. 3t^-^^4tv— ^ 

m) . P j ( 1 ^ i ^m) .77i.7?2.Pwi (1^ 

«SlcS)S f>i±^ w ^ (z J: o-CP i:5>a»t?fcor =ts 
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[0 0 5 6] ^msLm\tn<omo>M^timmmiz^/u 

^Sit-s E F M^ia:6r*-c. n = 3 fCfcl^r l±m= 1 t 

n^4 (4. 5. 6. 7. 8. 9. 10. 1 1) fz 
iSl^Xm^m'^'to fiP*^. n = 3. 4. 5. 6. 7. 
8. 9, 10. 1 1 ICjt4Lrililz:m=1 . 2. 2. 3. 
4. 5. 6. 7. 8<;)J:5lC5>fj-r5o 
[005 7] Ca)t#n = 1 1 rzfcL^Tn/ml*m/J%-e 

1. 3 8iefey. n = 3ictet\rn/mi*a:^T?3-ei& 

4. 5. 6. 7. 8. 9. 1 O. 1 llr^LT. lIKCm 
= 1. 2. 2. 3. 4. 5. 6. 6. B O ^ O iZii^mT 

So 

[0 0 5 8] C<7>iS:^n = 9ICfcl^Tn/mttS/J>"e 
1. 5, n = 3lzfcl\r n/m{iS*'e3trfe'5)c 

(^iij:&5*«S3) i^i:< E FM^ls:^s-es n = 3. 

4. 5. 6. 7. 8. 9. 1 O. 1 llcJJLT. IRlCm 
= 1. 2. 2. 3. 3. 4. 5. 5. 5 (O cfc 5 (C^fJ-T 

[0 0 5 9] C{0i:*n = 9(Zfct^r n/mtt*/Jx-^ 
1. 8. n = 3lC^3t^r n/mfiM:^-e3-CfeSo n 

1 =ai -^-r:!.— f -r — it (ofi / (ofi + 

^ o o 

too6o] LA^L>s:*<C). mwznT^m»m-r*i 

TiL<lt^O&&»0>^ (1/2T. 1/4T. 1/ 

5T. 1 /I 0 Tl|A<»^Ll>) ICl^^Lri^SfS-? 

Ll^ n,|:y**<-r-5^v-^fiaFj&<S<3B:y-r?« 

[006 1] ^;Z'Q. I| (Ofi ) + (77, +77 

2 ) =n (771 . Tt2 I*^*t-e+t0^ 171 . 0^ 77 2 * 

4^a) i:?a:Scfc-5'^Er^77i t. 772 T^^ct. ctt 



•?^T:^^b^i*So 77 1 T. 772 T (D^miZ\tm7Ltif< 
^ (771 +?72 ) ^1 ir-r-ScDjb^i^^LLv 

to 0 6 2] ±E77i . 772 1*^ wl^^—^? iz9tn:&,xs/ 

T. 771 T. 772 T<D^F^6«lg**pI^^-r«o :»S«L 
/c/<;i.x<D5fellc0 77i TXi;gsma) 77 2 TiiiN-r;KA^ 
-:;5(DJ^SML<te:&$oi: LrtJ:tNL. o^ (771 + 
772 ) ^1 t3te-5eHi?. isssiaaLrtfii^o 

EH 771 T. 77 2 TiCli. /<>rTX/<'7-~Pbtl*M3^ 
-Jt (oTi / (Of, +5i ) ) N3j:ypr^i:-r 

So 

[0 0 6 3] :a«:»lcli. 5tHia)IES/^;uxH»!ri & 

st(Di:-rSo ccoie. 3fetT&i;/xi*aa^s^-^ 

<Ori\ Qfi . )9i . rm . ofm . 5m *«Tiifi^S 
C^4,pItgl?feSo 

[0 0 6 4] ftfe. 5feal<DiBS/<;i.XEratfi Ttt»« 
<DES/<;UXEfeTaf2 T. • • CTm T (DL^f ttCOfit 

aiTlcfc(tSISS/^r7-Pwi *fta(DlBS/<;UXE 
r^cr2 T. ■ • Qf„, T(CfcltS15®/^'7— Pwi J: 

So 

[0065] ^raWfi*3T-\i>4Ta)ci:3'&Sl^^— <7 

^aF*L^-riv ca>ck5teii^. lB®/<;uxBHai t 

^&sea:g<-rsA^isg^/Oi/XErdaai Tic^sitsia 
S/^c?— Pwi ofii^z^^ifi^izLr^— ^^reis^^g 

irfttHWf SCirfe^So ±iBa>ci:5?S:. 5fe!i/<;uxX 

liiaizifaav— /<— hiHa-rsii'&ic^ 

izWSftTffeSo 

[0 0 6 6] $feIiEg/^;uxKracri T$SE^b*1±SC 
^-e. 4g^<b«H*a>E^®;i»<atDlz?gi£-rs^ige(Di|i^ 
ft«9-rsCi:6<T?$So e^M:i-:7/<;uxEFa5m Tli 

ffiSfbiK{4:a)E@@a)ii^Sfba>ffii$i|izmST?fey. }b> 
^•(0®i^*-e*ifasttis^^s;6>$fti6sssjfe 
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[0 0 6 7] tjiis^ ±Ut{tMiz, ri . cri . . 
Tm . Qfm * ^^-fbSi^-f. HtT) r j . Of j . ] 
(2^i<m-l) -^—^Jl^iyizm 

[0 0 6 83 &:^mz{t. ^-^-^pmrnmnTizt^-r^ 

t^L. &^^)iz3^mts:mn'&^m-o/<j\^7.^±®mz 
i^Tm-r^oitmmmmiztji^tzisb. m^it^ jaT<D2 

(»iJJIEg^/OL.X«^^ai) 01 (a) (Dcka^&EF 
M^K**i/i^— 57S«S7^-^1 0 0lc«Lr. Hi 

(b) -QT^-ti^myjAi o 1 *®^-r-5o ip-^. n = 

3. 4. 5. 6. 7. 8. 9. 1 O. 1 1 |r>E^LTm = 
1. 1. 2. 3. 3. 4. 5. 5. SCO^'DlZ^mT 

-So ^a>t$. SI (c) {z^-r^^^><fx<?avi? 

-SIHSG a tel. Gate 2. Gate3. 

Ga t e 4*ffli^^i±-s:i<t-esi (b)05i'H:*^* 

[0069] mi (c) (C*5U\T. ?5^1 02-e^-rG 
a t e 1 \t9tmmm^<J\^:^a^ T^ilS^raTdi^J::^ 
^*1±-5o ^-^1 0 3-e^-rGa t e 2 14 2 S B J*l»0[) 

*paiB»/<;i^xsafi TimmmrATdi^iz^^t^^ 

-So ^-^1 0 4'C^'rG a t e 314. /<-<TX/<'7— P 
b P e ^ 

So Gatel. Gate 2&lXGa t e 4-^^ 

i±/<-f rx/<'7— Pb*tro;j-:7/<;bxSiSi t*»± 

* S U^;KD t # Iz 14/ ^ "7— P e * $ 
«l^*-&So Gate 3aaTdW=J:y (n- (ni + 
77 2 ) ) T^<^*So ?$-§-1 OSX^i-Ga t e 414* 

d3ftfwfi«lBg/<;UXani T$«^*1±So Ge t e 3 

too 7 0] SS^KTda^tlXofi T(zj:y. 

1 Tit^^izUmX^^ Ga t e 3 taro TICj:y. /8 

m Ti4a3i:(c*i®-e^«o Gate i-eai^-TSai T 



Erpl7?l4. Pwi ^m^L. Ga t e2rt-t? 

Gate 4T?«*-rSQrni TEra7?f4. E^/^C?— Pw 

[0071] 5tsi^sats<7)iBe/<;i.xe&i;Ea/<'7 

Tda^S^^l-tr I =Qri (2^l^m- 
1) vm^L. ateri =1-'37?-^i:LTj3y. C 

(Dm^e \ i4ei&fi«ifcg^^So gn-rfttri =i. 

tfco tztzL. P^ lcl4Td2- (Tdi + ari T) CDlfjE 
^■r-S.*:5Td2*^StTS3y. i5i I43iit Lfc/<^ 

[GO 7 2] l>T^XOii-g^fCfcl>rt. Gate<7)^>r 
S >^l4S2fl^ P <7 SMJ T t L < (4^'(DSa5^cD i <7) 
^— X^P-vi^l3|^»3LTl>St<Dt L. a \ ^B i it 

s^-x<7P-y^iz*r-r^-TZL~^^'~-it-e^s**t-5 

*,<Di:-rSo CC-e. n3{)<mSa>fitnc J:y'h$lttt 
14. m=1 tL. Gate 2 ICfcif-SttaF^/^yUXSttSI 

icfitormsea^s^-rSo si-ci4nc ^s^l. 

n35^4J5iT-ef4m=1 t L 5 JsU:T?*ra/<;i/X$ai^ L 

ri>§o ifH/<;uxs»^eftc4nizj6i:T. 
R o M pi ^ y izum * *tfc»a» ^asit-r * t <d i: -r 

So 

[0 0 7 31 Ga t e 4"Cf6^*tlS:R^M/<;UXarm 
Tttn^nc + 1 <0^(D^»5fe-r-So Hl<D9T-7— 
iZTjk-tt^^JV&^o n = nc C0iI^ICf4. 5fesi/^;UX 

&i;*H/<;i'X-<@(0 2<i-(?»sij-rSo @i-er4. st 
*7-<7-^ft«LTt>«o ccTf. aa(o«3&sKra»fi 
s?<^"7~-^^i^i:^iijaiz/oi.x$i^iO'rs>ig^. mk, 

14. Si "C3T-7— ^^47-7— ^St4,|C1ffla>S^ 
/OUxai;:4-:7/<;wx-CIBM^f Sli'&lctt. iJ^JS:<itt 
ai - 5i - ^1 - ?72 *&l3j5S4i:e»l4. P 

wi . Pw3 ^3T^— ^i:4T-7— <7^T?ffl««:^fit 

-^$^-X(t-rs5^fflE^/Oi.x^^:^afe-cfey. ^^si 

|Sg/<;i.XS§**ai ci:y«flK)ti<^l^A^ J:y«IiJiEL 

ivu-Mzm':3i\x^m^»(D&m^^mti^imMt< 

&So 

[0 0 7 4] /<;UXag^:&a2l4. n rv— ':7<0n(0t 

y^sfflA<^«■efcS3b^«a-efc^A^fz^^ltr#7L«i5 

\Z^WLt)<S>^. iP^. n)!»<(^a. O^y-T-^gA^nT 
= 2LT (fc/£U Ll42fil±<DSa) a>^-^<DlBg^ 
(CISLTI4. »Siam=Liia)Krd)lc»aL. ES/^^U 

xEfHof I Txt;3i-:7/<;uxBra)5 i nzfctts a i:blis 
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[O O 7 5] 

[S[1 3] ai + i?i=2 + 5i 
am+i?m=2 + <52 

^^-t^^otr^o ) 

nA<«a. 0*y^-^S/><nT= (2L+1) 

So 

[O O 7 6] 

[St 14] ori' =2. 5 + 5r 

QTi' =2 (2^i^m-1) 

am* +iSro' =2. 5 + ^2' 

■efcSo ^fc. L = 2<0ii-&*::li, ofi' . . 
arm' jSiXSPm* <O^A^#ftf -5 tOO^r-T So ) 

[007 7] 

[ai 5] 

Qfi + iSi + arm+5m+A = afr -^)5r 
(CZ-^, A = 0. S-'l. 2t?&-S) 
J&te. ±E/<;UX«^*a2-^l*. CTj. i5u Ofi' . 

. 52. :ri;(52' It. i^-fUxi^Lom 

Tl*. n = 2L&i;n= (2L+1) OE»T— {70)?^ 
le^^irdo r>-^^J. n3&^JllC2, 3, 4, 5. 6, 

7, 8, 9. • • • 'om^. "tti^ti. »aiam*ii 

(CI, 1, 2, 2. 3, 3, 4, 4, • • • t-t^o a 
ftWiCli. BFhA^mm^X'it. n = 3. 4, 5, 6, 
7, a, 9, 1 O, IIIC^^LT. »iliam*jlllcm- 
1, 2, 2, 3, 3, 4, 4, 5, 5 ir-TSo E 
FM + d-^TM*. Ati<mt>^t^. "tom^izlti)^ 

m&mltl t-t^a i^, 7) RLL~NRZ I ^liT? 

(*. n = 2<D«^A<fc«A<. :io>m^^m&miti tr 

So 

[0 0 7 81 /<;^x^^:?^,^2^cfcu^Tli. f^c^^^fija 
m=La>2oa>s*a)M?t»:slB^-7-^a>rpiT*i*. 9tm 

+ am+i»m) iznX^X (ofT +i?r +a„' ) 
A (CCT?. A = 0. 8-1. 2^feS) /£tt*^ 
<-rSo Aliil^l 15^<0E^v-^i:CD^ 

^^(Z>SS*#jfiLro. 8-1. 2gS(Des-es<b 



*i±S-<tA<-r?^So 

[0 0 7 9] ^^l8L'(S^^mSiz^^' RXS62' it. 

1. 2-e&SC^3&<»*LOo 

too 8 0] *fc. i^i:»siaa>2oa>E«T— 
— 5^fi<DSi Tfi. ftrsgffli-csso. 5T. «iiSffl-e« 

[008 1 ] 

[ai6] cri-h^i + Ai = Qri' 
ifztzL. At = 0. 4-0. 6) 

[008 2] 

[ai7] Qfm+^m+A2=afm' -^Bm 
Ctzf£L. A2=0. 4-0. 6-l?&or. AiH-A2= 
A) tftSo 

[0083] c<D«r'4,, miz^ 5i=$iio&o:(5r = 

^0>V. C<D*af3feUr 5i = 0. 8^' =0. 5i:L 

t3b<1C?^So 

[0 0 8 4] ^—<?m&^mt. d2 iltXfdz' ) IP 

-f— it (BLtfam' a>T:r— r >r — it) OMlzt, 
tt#-rSo •7-^7»«5fifitt. Satt(DE»/<;b 

E^giasa).^ajaas(zttts-rSo i^asv- 

(Xtf^m' T) (DfflllCttS-rSo fi^ffi<Z>» 
ffl/<;UX<DSaB (fffn+iSm) Tl*. j^-TLti. O. 5T 
•\i>l Tlr3S:Sj&3lli'&<. O. 1T»*L<I*0. 05 
Tj:y»^L<(iO. 02 5TSa<D»«ffir-«Hfi* 

■rsctjb^^^So 

[0 0 8 5] /<;I/Xa6^:&afe2(zfct\r(*. crit^ii: 

(O-T^zL— T-r— Jtor 1/ (ofj + iSi) It. ^Hx^inO^ 
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^7tCfcIt^2IU± (m-1) iiLT<D±X<D \ izj^iLX. 
ai = ac (-SfflL) RXfa\' =ac' (-£fil) cfT-S 

ore' ^ttizHZ^PyiXl^-^m. !^lCffc=crc' t 

LXLiz^pyisii^-^mtr^t. \^m<^^izmmt 

[0 0 8 6] /<;UX*^*^2(zfc(tS/<;PXai*[5IK 
ommitOtzMz^ ni}^i&9L<0Um'^-<7lz^l^X. a 

^I^.rfB^t<^ 3\sL±<0'r^xoLiz$^LX't*i^*i-'& 

*JLr. a^-hP^^Zft^t^ I35^t> (m-l) <7>*r 

[0 0 8 7] i^^ir. /Oux^^:^^2fcfcit^/^;bx 

t^r. ari' ai^^i' 35^ 3Jsi±<D*r'<T<DLlC«Lr 

wzm<^m^<ji^7.mm 2Ttmm^t^z tt^mmz 

[0 0 8 83 ^hyiZ^ /^;i'X%^^^2fz53lt-5/^;i.X 
5 in' I*. ^it^*l3&L±a>L. mz2leJL±a>i-^X(D 

nziciLxm-<om^ti>:ittm^Li\ zzlx. a 

2= (arm' +5m' ) - iam+Bm) =0. S^tf^K 

2X(±3a)a^ici*»«amiii ^:3S^35^ zooa-^ic 

[0 0 8 9] mr£Ea)ci:5ic. /^;ux*±:&^2iztei^r 
li. ?tlc6i = <5i' =0i:*r5cD;b<»^Lt^ ::a)« 

uv<?iznLxo. sTtzifr^tzmcmmj^mr^ 
m2&m<7uy^ 2t^mi^x. m^mm^o^y^M: 
»s Lxm^ti^mm 2 t a>»ss 1 mm<7 □ ^ 3 re 

l^fflS-a-Tofi (1 ^ I ^m) ^^^^-t^. m2S*^ 
a *V ^ 2 L r IS t> tt 2 T a>»^S 2 Slfl^ 

P'V^?4JC|^SB*i±rari' (2^i^m) 
^tirtfz. a^' ^az' (O^L'i=>±t<^){ZZ. 5T3fefi^ 

[0 0 9 0] OfiXl^crr <DJ5:^±7b<y$. iE@^ 

Ti^fzibizm-omm^mT^x^^mthzittm^i. 



diA<o-efcy. fBe/<;uxsraof rT (i^i^m) 

P\T (l^i^m) IC*5!t-5/W7X/<'7-~liPbT?- 

T (1 ^ I ^m) Jana>EHictett^*fi5l^o/^'7— fi 
[00 9 1 ] ai 2(zfct\r. 2oo\tmmTa>mm<? 

Oy^^^i^t^-To m^ 2 (a) li. :g;^nTCD^M^^ 
— 5^fC«j£Lfc/<;i/X;:gtJ^T?fcy. S-^2 0l3b^S*2 
LTOlSe-T— i7CDg*. iS-^2 0 2;6< (2 L + 1 ) T 

(oiBa-e-'i^ofiaFicsjs-r-So ai 2 (a) iz^ixt 

li. L = 5(D«^6<^Lrfe«o 01 2 (b) li. n = 

2L (=1 o) om-^oi^m^m^^jiT.om^x&^j. 

@12 (c)l4. n = 2L+1 (=11) <DS$a)»f( 
[0 0 9 2] @1 2 (b) iZtSl^X. Sai2T<D»SS 

iSSi^n'y^?2 0 5l*. SMT*^-r*Sip^av^ 
200 lc« LT iaffl<DiltL;!»< O -CfeSS 1 S*^ Oy^ 

2 0 3^^mLxmh>it^o ct^ + P^=^2X%^tzib^ 

#IB^/<;bXeraQriT (1 ^ i ^m) <Olt*»Ji*<y 
tt. Saa2T<D5J'aSlS^^P-V^2 0 5lcH»8LT 

t^^o ^(oi^m%^&m^nv<? 2os\zmm\^x. a 
\tp\0>7oL—'T^—it^m^\^X. IBg/<;i.xaj^2 

O 7*^«o 

[0 0 9 3] -^5. m^ 2 (c) icfcurii. ^»!2T 

<7)5i^gm2Sip^P-:; -27 2 0 61*. «l|l^n-/^2 00 
IZ^LTO. STCDfifflCD-rH^Wf 4^«TC0S2S 
lp^P-y^2 0 4^»SLrSt>*t-5o ^Efi/^^UXE 
fB^OTiT (2^i^m) C7)iE:^±A<yti. ^^2TCD^J' 
SS2Slp^P'>^2 0 6lCf^88LTl^^o ai + i?i = 
2. S-^feSfcA. ariT(D^A<0. STftfrUTS*. 
±*<5o ::<05^'^m2SI^^P*:;^2 0 6(C[^^LT. 
Of ii:^ i<0xi3.— x-r— Jt^iaaSLTs ES/OUXaj^ 
2 0 8$fi-So 

[0 0 9 4] ZC-^. m^ 2fZ*5U^Ttt. ^— ^fi2L 

Ti: (2L+1) Tt^^ ^O'^-'^^^i^y 2:kXST 

4lcfcl^r-a"r^<^:5^zSit^rl^^a)•rr. ^^2 to 

S*^P-V^2O52fci;2O6(0ii«(* (b) ISiXf 

(c) (7)2iiy L;{)^?^^l>3!)^ ^Sg|:i2T^ffl<Dg^^P 

fZilLTI T5^<D-rttA<^ 1:5^0 ^fr. n6<®a35^^ 
a-Cfc^AMZjtlST. ai 3 (a) . (b), (c). 

(d) ic^-r<*:3i3 4ffiy(Dii«A<fcy ^cu. 
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[0 0 9 5] 01 31*. ±12^- h«^*afe*ift^-r4 
y^mt^ (1) mmh=yv<?±izm^a>itmizB^ts*t 

Muv^-^-O lcS*t£ L /cS^^FpI T sync 

(2) S^^HTsyncSfi^^U-CSSKHTdl* 
4;or^^*;Kfc^«8 2T(D»*^7P':;^1 a<t. M» 
m^P'V^ 1 alZj^LrO. 5T(D5fefTLfcSM2T<3(> 
S*^a-^^2at. KS^^^P-V^I a(C«Lri T 

5t^TLfc^aa2T<DS*^^'v^^1 b<t. m.m^os^v 

-i^ialc^LTI. 5T5fet7LfcSffl2TOSIp^P*y 

(3) n T = 2 LTJ&^V— {7<7)iBSlC|5UT:i*. 

lT. a,T (2^l^m-l) . QfmTCDSS^ErBlJca 
JSLfc4i>r hO-SGI a. G1 b$a§^ 

(4) nT= (2L-M) T 35:^^— ^ OlH^fC 
fSLTfi. S^^P'^z-i^ 2 a&i;2 b(DL^•r4^;!)Mr|^ffl 
*1±rari' T. Of i' T (2^ i ^m-1 ) . arm' T 
|C»JC Lfc^l 5 >ya>>f— ha>-PG 2 a . G 2 b * 

[0 0 9 6] 01 srcfct^r. ^?-^3 0o(i. s^to 
^mOUvO (T^-^KDSIp^rPv^) -efc«o S«iB 

LTJ^^**tfcAT I p:7U-A (1/7 5») 

too 9 71 01 3IC. -7— S7<0MSA<. Tsync^S* 

ftCDfiaT— ^fi3 0 1 (013 (a) ) i:. nA<«r» 
<D$a^— ^:^3 04 (01 3 (d) ) h^TtCt o — 
'^^ Tsync*S2p^L"CT(D^»Sai»giaLyrli^<7> 
mtX^X. nA<«a(7>«av— 27fi3 0 2 (01 3 

(b) nA<^a<Z)^a'7— :7g3 O 3 (01 3 

(c) ) i:S5^-r01 3a> (a) (d) (O'tti'eitCO 

m^x\ 01 2<DKe9^i^«a>. fefiA^o. 5ro-r*t 

yrS£p^p-:/^*SB^*i±-5^. **v^^*t. S^3 0 

5. ?^-^3 0 6. ^#3 O 7&t/?^-^3 O S-e^^+L-S 
4 0(D^P-y^^^j3&<^^;fi'&o SJ%. S*^P':;-:7 3 
OS^&mtLX. ^-*^*^e»0. 5T-r*tfc<?P^^3 
07. 1 T-rtlfc^P*y^3 0 6. 1. 5T-r*tfc^P 

»:;^3 0 8*^K— Xi:)&:-5o c4iJb<D^ p "T^ 
T T sync * -r ^Sai T CDS^i? P ^ L fc 

o. 5T-roe«s-rt>Lri^«a?*iSo 

[0 0 9 8] -^-Lr. 01 3 (a) <D«^|Ctt. mMP 



la. P2a. P3a. P4a. RXSP 5 b (D^tl'^it 

T, Qf5T(Z»jS-r«>^*~h»G1 a^^iS-r^o 01 

3 lb) 0>m^\zit. S»!P1b. P2b. P3b. P 

4 b. RlfF 5 b<D^il^HizmmLX. IBM^/<;UXa 
iT, azT, azT, a4T, a^T Izt^^ir^^— 

G1 b*^dJ-r*p 

[0099] 01 3 (c) (D^^IZli. afflRI a. R 
2a. R3a. R4a. fi^t; R 5 a (D^*l^ttrc|^Sg L 
T. iaS/<;bXai' T, 02 T, as* T, 04' T, 
Of 5' TlC«lS-r'5^-h»Q2a$^^-r«o S€> 
IC. 01 3 (d) CD^-&(Cfi. ^^R1 b. R2 b. R 

3 b. R4b. jSiXSRSbO'tii'eiiiz^mLx. le® 

izti^r^f— 2 b ^^^-r 
[0100] cc-e. ztiP><omm/<ju^m±m(D^— 

hSGI a. G1 b. G2a. Xi;G2bfi. 01lcfe 
l^T. Gat el. 2RXfA^'^mLtzt0>tm^Xi!> 
^~hSG1 a&l^GI b^^/$-ri>l"fe/c 
y. 01lctet^T. 5fe5i/^;UXaiT^it^-r'SGa t 
e 1. tfH/^^UXSaf jT (2^ i ^m~l) ^^^ti 
Gate2. a^T ^^^T ^ G 

a t e 4$^y^|Z^«L. C*t*^Ji£*r^o ^fc. 

hafG2 a&i;Q2 b*^^-rsf3fcfcy. 0iizfct\ 
r. 5feii/<;uxar t. *rpl/<;uxsai' t (2^1 

[0101] C(DJ:3I3. 01<DGa t e 1 t|l»lc5fe 

2 T(D*rBV<;i^XafQf i' T^2. ST^^-filtal^lLr 
SS^-rSCtlCcfcoT^t^^S-C^^o C:h.li. 01 COG a 
t e2T?Td2*2. 5Ti:-r^ (ilMTdlJb^feSli^lC 

[0 1 0 2] hgfG la. Gib. G2 a. ^^i; 

G2bli. Tifia><*:5fcS«**V*p S-r. Tsync^S 

*i:Lr. s»!T<DS*^?p^^3 0oa)^raofi^$ 
s^T(D^^P'v^*<ffia^^fc'5t^^i^aafflcD 

^^-r^o ftftWiCli. Tsync"eU-b-y h$*l 

fc. ^\fyh(omMSimmLx. ^mmz:t{z^^m 

SS3&<0^i:t,l*ffia^»!. eSA<l ?5:t,(i^aa 
SBtfJJS-rSo fiP*>. S^^HTsyncA^t) n T*7— 27 0) 

«tF«*i?(D«is^pa)!><Ta>fflaiS-^fe*t«. nA^flai? 
h^t^^Axh^Mz^cx^—hm^mG^ atL< 

l*G2b*g«L. S2i^PBlTsync*^^nT^— >y<7>Btr 

«B*-ea>0«i©^ra3&<T<D^af&-efc*vidc. nt<m»x 

&^3&>^aT*fe43«M=«;i:Ty-KS^»G1 btL< 
l*G 2 a -toea. 4a<Z)0. 5 Trott 
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[0 10 3] -Sr. :*-:7/<;uxEPa^a)SaFi:jB*/<'7 

l*Tdi<^5iSai (ofi + ^i) 35:Sy-hG3*ag^a? 

) J5:*y-hG4*«^*#. n TV— ^<7)Birig 
aMA^ (1) G3)S:t\LI*G4<0l^-r*ttA<;*-:7-efe 

immit^ir^-Feo^tmmL. (2) GSJSri^Li* 

G 4 <D l^-r tt A<;i- > fe 5) I*/ < — P b<7)3t A< 
iiS^**L. tf^-O. (3) G3i:G1 ait36<l^^tc:j->-C 
G 1 a:^->KrB^lw^^J^:L■CPw<D/<'7— 
a>3t*MI^L. (4) G3i:G1 bi:}b<|^^Jr:^>Tfe 
im-^lzit. G1 b:t>EraiC»tSLr/^r7— Pw<D3t 
^gSStL. (5) G4i:G2 a t3&^|^Klc:**>-Cfc'5a 

ML. (6) G4<hG2 b^3&<|^^lz:^>-e&Sii-&!z 
It. G2 b:j->EPaiC^*j£Lr/<9-Pw(D5tA<eil** 

[01 0 41 hcDg5tli«li. ^—^<D 

<7(ommzi^Lxmmx&im^^^Lfzo *L*gs 
^^■r^ii'&ii. ■r-<T<DL<Di:y^sM(c*tLr. m 

^riy5>ai£^/<;uxa^^*ra^i cfcy^iK 
[01 05] /<ju:^n^yDm2 tmmiz. 

SSI Ta>^iE$. 9tmiLis&»m0>m&^<ju:^smiz 



iT (2^ i ^m- 1 ) OmmiZX^Oo 
[0 10 6lfiP%. nA<(Ra. 0*yv--&fiA<nT = 
2LT (fcf£L. Lli2^±<DSa) (^•7--i7(Z>ggfr 
BUT. »iliam=L<l(OKKfc»iSL. IBg^/<;UXK 

[0 1 0 7] 

[ai 8] TdiH-afi=2 + ei 
Pf-1 + afi=2 {2^l:Sm) 

n;{)<^a. V->>gA<nT= (2L+1) 

r<0^—<?<OUm\zfSLX. ^aiam=Lii<DEPai=:» 

SL. ffia/OuxBPaa' iT2ti;:i-:7/^;uxKPa/9' I 

[0 10 8] 

[ai 9] Tdl* +arr =2 + er 

+a2' =2. 5 + 62' 
i5i-r +afi' =2 (3^i^m— 1) 
iSin-r +am' =2. 5 + 53' 

(fcf£L. L = 2(Dii^lC(i. i5r +a2' =2. 5 + 
£2' . feStMi. i?r H-a2' =3 + £2' tTSo ) 

[0 10 9] 

[a20] i8i + Qr2+iffm-1+Qfin+A2=)5r + a2' 

(cc-e. A2=0. 8 1. 2-e&So ) 
CCT?. ^i. Off' . P . Tdl» Tdl' 9 

[0 110] Tdi&l/Tdi' -T-^S^ia^^rfcTc 

y. iia-2ui±2jaTa)Sga-efc5o Xdixz/Tdr 

35<jE<7>fil«:t)«. im^^f*-r-5o TdlStXTdi' it. 
Liz^P>-fl^li-'&t't^(Oi)m^Ll\ a\. a 

\' . Rxfe\' It. **t-f*Lii«oja±2eiT<Diia-e 

&y. »*L<l4-t*V-F*tO. 5Ja±1. BElT-^fc 

So 

[0 111] £1. er . £2' . 3ti;£3' t>-r*t 
t,ffi«-iiu±ieiT(Diia-r5fcy. «fey»*u<i*i^ 

(o^iEmtLx&wizj<;cxmh>*tio /<;ux*±:&a 

3lZfct\r«i. L3!)<IILt>n = 2 LTar/n= (2 L + 

1) Tiz^]^-r^2-Da>-^—^{zMLxit. mLi^^m 
aLOES/Obxiz^HLrffiesfTdo o*y. n = 

2, 3, 4, 5, 6, 7, 8, 9. - • • iZtiL 
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T. -ett-etl. IBSt/^^UXOft^l , 1, 2, 2. 3, 

3, 4, 4, 5, 5. • • - ^-r-So M^ii. EFM^ 
PB-^T?I*. n=3. 4, 5, 6, 7, 8, 9, 10, 
IIIZSJLT. ^^^iOam^JIllZI , 2, 2, 3, 3, 

4, 4, 5. StT^o EFM + m-§^T?li. C*tfCn = 

1 4A<ia^9-s3&^ 't(Dm^i:^iti^m&m^7 t-r^o 

(1, 7) RLL-NRZ I ^ilt?li, n = 2a)a^t 
m=1^-r-So 
[0 112] m-iimSL^n = ZL&lS2 L + 1 (023 

scD^-- i^«*iB«-r^fcwc. mm ()9i+a2) t. 

^-^*PBlS»t?a)IBS/<^l^xSK8*0. 5T#Jg*i*r 

[0 1 1 3] /Ol/X«^*afe3lcfcl%Ttt. IHft/OUX 
a)S««lit^"r*t(DV— 'j7S-e4,2T^'<— -So cr 

^' :BLiSfiV 3J2iJia>Licj*LT. licj: t»-r-t*t 

= o. Serial. 2afi. Xi;^r =;Si+J&0. S^t 
•r^o *t»l::»*L<tt. )Si' =^i + 0. 5. cri = 

= crr T(Dli:*.±;b<yeS*. -^-^SnTiDJfeaSlC 

lT;b<fe^liS (I^BJiO. 5T) JU±(Og*T?fc*i 

[0 114] -^l^-e. V— :?^^|cgLT(i. a„K. 

5nr-r =i5m-1+$^0. 5. =0. 8 OTm^ 1 • 2 

ffm. BLlfffm =0. 8)Sm-1. 2i?nit"r^o <fcy» 
*L<li. 5ro-r =)Sm-1+0. 5. . fiO 

[0 115] L^ZOm-^iZit. =5i + 0. 5- 

1. 5. Ofm' =flfro+0-1. ^Oi5ro' =0. Bffm^ 
1. 2Pn,t-r^(7)A^^T^Ll^o L/)>L. L^r^fiCD^^ 



ffm' T) a>a:TyfiMco^3S:t>-r. ^o>m^v(Dmm 
•^—<7(D^mzspiLx. -^cD^rp^ffit-rtuTfcy. 

[0 116] atSS(Dv^^^i|*. ^„r-U 5nr-r ^ 

*>\ /<;^x%^:^^3^rfcL^Tt. 1#fr^SSlB^<D^ 
a<;>-7— 27tL<tt^— ^paf::i6i:T. mTm^miE-t 

o. 5j fcsiM* rtai J ti^5isttii. ;i(Desa>a 
[0 117] *fe>3S:^/<;uxss^iii»a>ffiS{ba)fci6 

IZ. L3b<3ei±(Da^|Zli. 2^ i ^m-1 ft* i \Zjnt 
[0 118] 

[ft2l] af2=ff3= ■ • • •=afin-l 
ar2' =^3' = • ■ • • =Qfm-r 

[0 119] J:y»*L<f*. Lf}<3i^Ji±(0m^lZ{t. L 
lcj:t>-r. 2^ ! :Sm-1 ft« I lzS*LT. a\ta\' 
t^. tit'e^imiza cl&,XJa c' ftS-SMtL. ^ 

A/t*a)ig^. Z(OJ:5iz^ -miza\^ai' =ac (2 

[O 1 2 O] ftfe, afro2Sii;an,' -€'*l^^*t2^ i ^ 
m- 1 1cfcNt^ori&l/ai' Ili:fil4»:'r'5a);!)<cfc y» 
^Ll\ L = 1-rft3b^. ^-~'j7SnT3!><2TXtt3T 

<Da-&. m=i tr^oi)<»^Li\ ca>«-&. 

(Qri + )5i) T Of i<5:)5i<D^zL-T->r -It (tiL< 
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[0 12 11 C(0J:5*»ilie^/<;UXIi, O^Tdl^ 

m-t^zLtifiv^io *-r. (1) aaiTcosios* 

(Dtxbm^mmt LXTa^ (fc«lM*Tdr ) jISLT. 

(2) *ix-e. ^(7>»S8^e3 (fc*tMi 

IC. g^Mia^/ObXamT (arm' T) i^A-Tho * 

LT. (3) Li}^3ici±0m'^\zw^^^^m^mmm 

ajT. /8 iT (2^ i ^m- 1 ) (i. n 

2T^a8t/.i:^J:5l::4tmS-a:. (4) n*<Wa(n = 
2 L + 1 ) (Dig^lCtt. j7(7>llStt3&v%. 4. 5 

Tafca2' Tt<fziE>Tt<^J^ mftori' +/5i-r A^2 
T ^SB ^ ^'cC ^ cfc 3 

[0 12 2] ±U<DmVit. ^ £2' . ^3' 

/<;^Xa^(7)Qf2Tfc^t^^iQr2* T03i^T;b<y3b^ jE5i 

[0 1 2 3] a2 4tt. )b^3E>^$Sa!2Ta>«a<Z)SSp^ 

«-ie^/^;uxa)ii«*5^Lfca-efc*o gi2 

TSt^rfcy. a.oa54o Pb<Pe<Pwi:LTJSl^ 
T (i=2-m-1) ICfcNt^lBS/^r?— PwitliM 

[oi 2 4] ^fc. H2 4-e(*"V>r*y. fflfli<b<Dfci6 

arm' TtDttTy A<n T-^-^CDftigir-a-rSi: LT 
iSt^-Cl^^o S2 4lri3L^r. 2 2OliS»!T0[)StS^ 

[0125]S24 (a) l*5crc)&S-7— >S^iHg# 

On TV— j?(c»i6Lfc:&j^2B^a>a6}^-efey. 22ia< 

S*2LT. 2 2 23b< (2 L+1 ) T(DV— :7(C«j£-r 



^/)<IBm^4xri\-53b<. L;6<iliM-r'5cr<hlc.>SO 
2^ i ^m-1 Sa82 T$ML?l^-r*l 

[O 1 26] ^24 (b) n = 2 L=1 OOii'&CT) 

»iaseL/Ouxa>iSj^T?fcy. B24 (c) i*n = 2L 
+ 1 «i 1 a>a^<z>»ffliB&/<;ux<DiRj&-efc«o H2 

4 (b) -Cli. ^K82 TCDSIH^D'V^ 2 2 Sli^^T 

(D&m<7 av<?2 2oizf^Lx^nomtit^oxi>^m 

»iTCDSl^<7P*:;^2 2 3^»SLT^it>^^*o Tdi + 
Qfi=2-^aD4iS^. #ES/<;bXafiT (1^li;m) 
0^*»T;5»<yii. Sffl2T(DSlp^n*:;<7 2 2 5lcf^M 

[OI 27] @24 (c) xit^ mm2Ta>mm'>ov 

^2 2 6liSa3T<DSie^P'V^2 2 0lcS4LT:0. 5 
Ta)€iffi(7>-r*l$*-r-5SfflT<DS*</ P-y^ 2 2 4* 

^mLxm^ti^o ^um/^jv7.a\' t (2^ i ^ 

m) 03i:*»TA<yfi. S«82T(0Sm^P':/^2 2 6lZ 

Sfflurt^So a^^p^i^ 2 2 6izi^»iLr. ^Si-i 

2 8A<fit>*t*o 

[0 12 8] C<Dcl:3(C. SSBTOSl OStfl^P-y^ 

1 (2 2 3) RxfmmTxm^(o&m<?^-J<7lzii 

(2 2 4) ir^ffit^T. Xlfl^P*:/^ 1 *^^Lr^8 
*L«H»i2Ta>SlS<7Pryi7 3 (2 2 5) 

■c. Of i (1^1 ^m) ^a^* 1*. am^ p 2 s 

»^LTfie>*U-5S^2T<OS2il^P->^4 (226) 
lC|^»!*i2^r. ai' (2^ i ^m-1) 
C^fZcfcoT. 2 LXi;2 L + 1 rz^JtUfc^WES/^ 

[0129] @2 4-ei*. V— i7S2LT4!: (2L+ 1 ) 
Tti. ^O-^—i^^m^T 2SLTST AiZlSl^X-WL-t 

^^5\zmi^xi^^(Dx. mm2T(omm<?^v<? 2 2 

SRlS22e(Dm%lt (b) JSlXS (c) (D2iiyL35»S 
t^3b<. Slieiz2Taasa)S^^P-y^*ffll^fcii^. «. 

v--i7ga)i?r^g<igii. 2 T^wicf^^riLrortfi 
ffiiciiurf*. 1 TO-THA^^c^^o ti^or. ^^fc 
n3&^^aa*>«aT?fe^>A^^c^5l:r. ^m^B^<ji^7.m± 

^Sfe2ICtet^rHl 3 (a) . (b) , (c) . (d) 

^-r U/i 5 4 Jl y a>ii«;{><fe y 5 ^ C i: fit L 
iSi It+tii >S: ^ C ^ I*. 5>iyE^«^:& 3 ic L^T 

[0 13 0] ^Lr. m^ 3C0Sffl2 T<D^P^y^4 3S 

m^mmLx^ da) o^i^izfi. ^«pi a, P2 

a, P3a, P4a, P S BO^tl^etHzmMLX. U 
S^/<yuxsraaiT, azTf ff3T, af4T, OfsTlzSJ 

^e-rs-y-hSQi ai^&L. (1 b) oa^iztt. 
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mMP^b, P2b, P3b, P4b, P5b<D-?-+L-? 
*V(Cf^88LT. Ea/<;UAQfiT, a2T, asT, cr 
4T, cr5T(3«J£-r«y-hSG1 bS^dEL. (2 
a) O^dlCf^. S9!R 1 a, R2ar R3a, R4 

T, af2' as' T, a4' T, as* TiCJtJSf 
-hSQ2a$^jaL. (2 b) (Z>a^lCli, SfflQ 1 
b, Q2b, Q3b, Q4b, Q 5 b (D^-^X-f^tlCflffl 

T, as' Tlc«jt-rsy-h8G2b^^dE-rSo 
[0131] Cd-^, d*tS<DES/<;i.xa6^ffly— h 

§fG1 a, Gib, G2a, G2b(i. S 1 (CfcU^T. 
Gate-f. 2. 4 LfctO)^ |^l|-efe5 ;i it t 

^mm&^^^&zom'^tmmvAio o*y. gi 
as^i^Gi b$^^-r^i-fcfcy. miojz'^iz^ 5/tm 

/^;bXQfiT*^i*-r^Ga t e 1 . *rBV<;i/Xaf a j T 
(2^i^m-1) ^fil-r^Ga t e 2. feckWS*^ 
(D/OUXarmT^^^-r-SG a t e Ai:m^\z^fS,L. 
Ctt^^jSr-So fc^l^l*. G2 a3tt/G2 b^^n£-r 
i>lzfefcy. Si (Del: -5 1:1. 5feM/<i'bXar T. «Pb1 
/^yi^xSofi' T {2^l^m-1). fecfctffi^JKD 

XOfiT, Qfi' TIZJt LTS^P 1 a, Qia, PI 

b. Q^ boi^-ftit^vm^omm^^mTLx^^i^ 

a, P5b, Q5a, Q 5 b a>l^*^;^^)b^"CHfT^a>^r^^ 

[0 13 2]-:^, ^:7/<;i.xEPai: p ePBi^eF^t^ 
M*^£&-f Lt2Ttli>5:P,-r. ;&^o. 2T±1TigitCO 

fca^iztt. SKDGa t e 3iz*a^-rsy— hd-^^ag 

[0133] 'rtJit>-^. nAMSSfc-efeS«-&l*. nT-7 

PalTdr <7>«j9». I (Qf|' +i5i' ) T^f*^*-hG 
A^^n^t-^^o ^-Lr. G3ftt^LI*G4<Dl^-r*tti 
36<:*-:7T?fe^ii^li;g^/^'7-~Pea)5fe^RBSJL. G3 
J& t ^ L G 4 (7> t >r *t A^ ;b<;j- > fc -5 li ^ (c (*/ W T X 
Pba)a£*SB|*L. G3i:G 1 aA<I^^fc 

'7~Pwa>ac*B5l*L. G3i5:G1 bA^l^^lci^j-^-^fe 
^a^fcli. GI b:i->Erai-»(&LrlBS^/<'7— Pw 

I*. G2 a:t>Eraf3»J6LTEfil/<'7-Pw(Z)3t*Si 



l*L. GAtOZbtmrnzzt^V^^m-^lZit. G2 
b VEPpIIC L TIB^/ ^ ^7 — P w <7)3fe ^Ml^-r So 

[0 1 3 43 ^J.±^^tib^t. (1) S@^h^!yi7± 

*^r^Tsync*%^*i±. (2) S^^HTsync^®^ 

^^P-y^ 1 alCj*LrO. 5Ta>5feftLfc®«2Ta> 
»¥^Pty^2ai:. KS^^P-v^^l alz«Lri T 
3fe^TL/c^^2TCDSm^P-V^1 b^gSlt<7n^^7 
1alZ«L-C1. ST9tffLf:imm2T(Dmm<?QV<7 
2 b 4a<0S«^ P ^ ^ *«**i±S 
(3) nT = 2LT?5:Sv~<7a>IB0^(C[SLT. S*^? 

^ aRlf^ bOl'^'T^t^izmm^-^x^ criT. 
orjT (2^i^m-1). QrmTCOai^Era(cS>rje Lfc 
^>r S>^(0^-ha)-»G1 aXtfGI b*a6^* 
■t±. (4) nT= (2L + 1) TiS:^^—<?a>^mz^ 
Ur. S^^P-y^ 2 a&Z/2 b(DL>'rtt*MC|^Si*1± 
rorr T. OTi' T (2^i^m-1). am' TfcJ* 
^5 Ufc^J -f S ></(0^— h<0—mo 2 a 2Sil/G 2 b 

[01 35] hSG la, Gib, G2a. G2 

b{tTm0j:5\zLxm^-r^ztf)<v^^o ^-r. s 

Sm^F^Tsync'^U-fe'V K**tfc1 e-y h (Dings 

mLX. lmm:rtiz^^mnu ies*«o>5:c>tfffla 

36Mc«;i:Ty-h«-^SQ 1 atL<ttG2b*a« 
S*MC|E cry- h«^»G 1 b t, L < l*Q 2 a *SS? 

[0 13 6] JsJl±(D»SjE^/<;i.xag^*ai . 2X1/ 

{a\ + $0 TXr* (ori + i^i-i) T (fc/£L2^i^ 
m-1)li1T, 1. 5T. 2T. 2. 5 T L^•r*^3^^^r 
-Si:L. Of it i5 iCOTo.— x-f — it&l/of i' t B \' 
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[Ol 3 8] i^-(DiaSJ«Wc«Lr. vxT 

[0 13 9] ^fc. i^-CDiB^iii*IC*tLr. vxT;&< 

^T^^^(3. BirlB/<;uxs§^:^a&3^fflt^^Sg. 

i:*2J2l±<OL|:ifcl^T. 2^l^mlcfclt5 

+ afi) TCDSM&ur (Pi^i' ) t<DS»!*S 

2lcJ:t»-r-Sl3«^. t>ic«. Ncfclt^Pwi, P 

f$t*ai&i;ai' {!^|B¥9-7 1 

[O 1 4 0] JilB20<7>«ICtel^r. Pw|, Pbu 3t 
i;PeA^a5SSlc.*:t>-rf5fS-S-efe«i:(*. g/hffiA< 
S:^fila)S3fa2 0%gitijiW-e&^c^^l^53b^ J: U 

^a-i^m^pi^'^xB i-^^mmtsitt^^jt^oit. mz 

'^TCDUCWLT. XO. S<e\. Bi' ^2. 5. cfc 

[01 411 ±E2 0<DClJI=S3l^r^*. 3Ft>fC. "T^r 
(OmS.SL\z^l'^Xa\T ta\' T (2^i^m-1) ^ 



criT. ar rit-&tX^i>t<. »^L<lt^mmx 
«SS-r^o ^ro. ^m' I*. *«3iri:lZ«i)aS 

[0 14 2] ?^cCfc\ i^±(D3 0CD/<;i.X^^:^^1 . 2 
RXfSlZ^l^X. E^RTfgD VDCOlfgii (^3t3. 5 

- +772 ) -^^ 3fesi. gmM/<;ux^4!na!-r^co 

lo 1 4 31 *^g^;b<!^fr*5a35:S(*W>5:ig^^ LTtt 
JUT*<^»f t>*v^o ^-r. Sg^^a)SiIS;b<i Om/s 

[0 1 4 41 ^fc. mmfft(D^:&^t<5 0 0nm7^Mtm 

<. EMt3fe$^:**i±«fca6a)u>X(DlBPa3()<o. e 
iu±ts<. s®5fea>e— Ag3&</hs<. 3b^o. ssv 
— :7S*o. 3//m*sits< u SffiaicEe*fT5 

8-1 emmyjAtLKit ci. 7) -rll-n 

[0 14 51 aFt»«C^fc. '^-<7^^m:f3At<BFMU 

myjAx&y). ES^a>eag*cD<o»*a5$si. 

2m/s-'1. 4m/s<D1 OfS5liU±^g^:SlC^Sa: 

^ti^as®SEetffia)^5«i:L. A^o. ES^ojaa 

Jg^D V Da)S2p^3lS3. 4 9my's<0 2f&aIISl±<D 

[0 14 61 ^xiz^ '^—<7&&mm^(o^umiz-oi\xm 

c D :7 7 s y-T-ffii^t>tt^ E F M^iam-^on^iKj^ 
(r-f/^^— » osSH-eft^o EFMSiB-eii3T 

5SA<. r-r/<^— >^c^i3T*^t>1 1 Tco-r^rcoi^ 
^m'7-i?(ow^^m<mmmz=7>^Mz^'^tixiy^ 

[0 14 71 7-r/<^~>oji^ I top ^s^mmizisiw 
(Dfie (iiie±i 1 Tv-<7(Dfi«) 1 11* I top -ea 
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mn= I 11/ I top X 1 O ( 
miil*4 0%Jsl±8 0%filT^:-r«a>A<»*Lt^*^ !^ 
lzTKfil4 0%J51±<»:-rS-;i^;b<J:ya^-efeSo 

A s y nn= ( I slice / M 

O f^jfifr & 4 C i: A<M* U l>o 

[0 15 1] :^h>\zn^m^o^^—<7Rif^—^rs 

Txv (Tfi-r— ^c7>Si^^P-:/^^a5. nlis-i 1 

i±. Mi^i I uirM^g^iir (1) 

s&i; (2) ^*sa-r«o i^-y^rfi^ r-^py 

V'V^<Dfill*^P':;^^SSI01 3%KIT. iSfC9 
[0 1 5 2] ±IBpfeIB^:5^*ffit^i>ISlc»*L 

[0 15 3] ^-a^^ mA^tt^f^sk^^tmrnwiom^ 
1::* t>icjasi(Ds b *^=&-r ^Eas* ^•r«*a>*<^ 

So CCOii^. «^fzsb/TeibJd:4)^±^-rsa>3b<» 
*L<. ^fcGe2l*1 0S^%JaTi:-r«<03&<»^L 
*{*W35:E®M^ LTI*. MzGey (SbxTe 
l-x)l-y-2B* (^^^^U O^z^O. 1. 0<yS 
O. 3^ O. 8^X0 fJiit^ In^ Ga« Si^ Sn^ 
Pb. Pd. Pt. Zn. Au. Ag. Zr. Hf, 
V, Nb. Ta. Cr. Co. Mo, Mn, Bi. 

[0 15 4] -tsa^i*. *^!feiii»aocfeaic. sb 



[O 1 4 8] 

[a22] 
(%) ( 1 ) 

It (S Nit) A<eTLTL*3fc*!>. TKI±4 0%SS 

[0 14 9] SFblC. TIB^ 
[O 1 5 O] 
[»2 3] 

-1/2) (%) (2) 

70T e 30^Sfi(3ii«la> S b ^^t; 2 7C^^A<. 

^Lfcta>-C&«o StlM*. Tefi3&«O5fi«(0fflriEli. 
GeisS bss^S^ifi^^fflfil^fCT e t L<ttM7C«*aE 

[O 1 5 5] ±|Sja^|Cfel^r. Ge(iMf9S blZcfc-S 

tir. eS<ba)J&tt<bx:r.;u^-$iSa^)^ai^35<fe'S4t 

#^t>*LSo 1P%. SbTe#ia«i^$^— XtLfc-h 
iE(7) ct 3 G e S b T e ^ t -r S -^^leMtM 

Gea>#^lCctyS^:K^^^jqi$!lLfc^^. Sb/T 

e it *Sd^> S c i: 1? B^^Saiffi -5 Cit 3&<-e ^ 
So JbEGeSbTe*^^5JfrS^*ESSI±. M 

I*. #lcia«l3IE@^f3iaLTl^So ±Effl«fcfeltS5c 

4S%<bfil(4:a>E»Sa>li^l^. Ala Gee (Sb 

d T e i-d ) 1-a-b-c (fcf£ L. O ^ a ^ O. 1 , 

0<b^0. 1. O. 02<c^O. 3. O. 8^do 
Al r*Zn. Pd. Pt. V. Nb. Ta. Cr. C 
o, sr. Sn. Pb. Bi. Nl. O. SA^t>Sl^^^S 
<i^tj:< t=b-mo a2 li I nSl//XliGa) tr&So 
[0 15 6] Ziti^(Ommt^^a>G e T e - S b2 T 
03 S«2 7c^*<Di5e(Offln6l::it'<. *Ee&StM* 

»*LIV ±E(OSb/Teit3b<8 0/2 0j:y 

gt^Sb T eSfflfitfi. !^f::GD^5iCD1 2fg5i ($^1 
4m/s) l>jL±'POVDtSim<OAiSm (*^1 4m/s) 

fitLTL^So 

[0 15 7] C<D»fiEtt. *«^(CfeL^Tj£fla 
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v&^o ±^mmzis\f^n¥BM'^-<p0mmt. mm 

Jtl Om/sia±) . 5S^/<r7-Pe;b^fiB|*^*t-5^rp1 

b'^mM^m'p'tt. S:ff>s:#aa^-^<o}^^A<H8 
ic«coTL^5o fiP%. ifasNr-^sa^^&onea 

[0 1 58] c<0ci:3«=. Jiieffl^ictet^rr*. s^m 

&umizM^LxMmm^L<^5t-r^t^ n^m-^- 

^**tT^/cG e T e - S b2T e aSffil 2 TC-^^^ffld^ 
■ei*. ffl^fWlC-^ttff ^•X#<35:t^^#^^^t^o Ge 
Te-Sb2Te3Sfel2 7C^^Siffl^|Zfclxrii. If a 

s^— -57<D;s*i*ifafiv— ^i*9a>saao^«A<*ii> 

X. m^BfStmit&^^jm-^Lxi^tjii\ ^tz. i&mmo 
^jaf±«sa«fij:y t^£t^xasT'^^^>5:^o vt-^x. 

±!BG eTe-Sb2Te aSfet 2 7C-&^^«a^|CfcLxT 

li. ^ft(D6a«$^A-r^;i^'e. sea^^ssb^^sn 
mmzm^i^ATiz^T-t^y^mxit. t^^m^^tm^ 

JSri^Jblz. ea^fiaSS*JtSW/hS?l^<;)-(?. ifcR«/J> 
*?S:K§^?$S)5lS"^lfaM<bL-^-rL^(Dt?fe-5o 
[0 1 5 91 ±IBa>cfc53S:. SbTe^affl^lCiS^CD 
Sb*$#-r«»Ja. ^f::*^J::Ge$^W-rS*aj?£a> 

leattfill*. ;^/<*>5r^lZcfc«>SK*D»3lC^t,*t^lfa 

H«fisa>Ees$jta!»Ltea<b-r«*o«s<bSff *<t3 c 
~a>ea«3&>t>?5:ori^rt<fe<. tsacofeafi3b^t>?5: 

^1^. 6affii^{^C'C'§BiR)iS(D^}6<M>&'&»isa@'efe 



[0 16 0] zojio^simmmzm-mt^i^tji^umm 

t?^5o Cttli. Sb7Te. Sb2Te3l|T?fil?>*t 

A*a«3S*^-r^eaia-\?>sbif(0A:&a-^ttfe 
«3b<»^saA<**<aft*ea*i. AgsbTe2« 

*ifcy. 3t*W)5:y>rx3btai^ufcy-r5t#x.t>ti-5 
(Dfc^tL. m-m-^^^^m-^izit^ ii<oj:5«6aa 

[0161] fBasa>(ga4g<D5^si(i. ^mmo^mit 

^Tmo>^5izji^iri<of)m^Li\ mmmitm'B^^ 

ii^<D as-deposi ted tt^-ei*. mmmm 
xib^tzib. mmt:iH^i^Fsit^i^x^^mm^^m 

tr^o ^a>glft*to»4b^l!;-r«o ^Mitm^tLX 

it. m^\i. Jga^b^ig (MSl 5 0-3 0 0^) 1>JL± 
m^i^TXOm^X(0*—y>7=^—Jl^^^ U— 3t 
•V> :7 ^ a. ^ > 3fe3& if (7>a£ X*;i.:p--MI* T*(DT - 

tiib(omrm^m<fc^fzity\z^ v^com^m^mm^ti 

[0 16 2] fsm^mitizni^xit. mmm^mm^it 
xnMtmmzmmmm^uiti^itx^j:<s ^fc. nmm 
^^ct^•^f-^lfas«^i:Lfc«. M^^^xm^mm 

m^§s^mf&r^tziba>mm&^^^t^ib^fzibiz^<om 
»m<mfS.i*ii:itt<ib^a>x. &i>mm7%&mm^ 

[0 16 3] m^ii. M&i>ji±iz^m'r^mmit. mn 

(Z>U-1f3fe^ffil>rtOS8<b^tT3 (KiTCOlD^^b*^ 

t>o -COli^. «$ft<DS*li. il@1 O'-l 0 0 0//m 
•Cfcy. SttOS^I*. aSO. 1 -1 0/t/mT:&*o 

feSo fe*tMi. d^<£< ib4i*«e^ffi^^blK»cD:i-— /< 
Lfc«$. «0»!fb^S-e-B»||iLfc«a3£r^|faH-(bL 
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[01 6 4] U-ifJfeStLri*. 4iS{*U— #X 
fi^l O OmWA^e.2WSJS-ea6«. U— XIC 

(5. !^Re-i»cosiA*iai$isisns:)Sisii:-a*-i*. 

nS*IalK*-B-TS«l:)?|S)l-^S-r-i)a:i:=fc«c. iS 
(lUl^) :^tiz^n (^g) ^lR»c^8!lSi*r. 

(o^mitiffoztni-xmy. 1 is«Efcfcya>#s:&i^i 

^1 0~2 0%) IcSJlE-rStO^^biRfilO^J^-^lHlS 
■5 2 Sgfl) f-A-eSSa^b^if^ C irir J: or j#lt*!) 

XB-fb^ffociitrtS, Cw-e, #>!ia>f— AP^wii 

^®^bL•C*^t.. 2Sa<ot*-A-;??liBS<b*;h.-5, j§ 
lt#lgS'(b$^of=A^f-7dM^, mStDiaSl jUm@S 

ii«l*5A>Cl O OlHlgScO:^-— ^-f h^l-fr 
[01 6 6] ±SB;S*«lll*, !&-rL4,IB@^fflm:^U- 

StffliSftroii^, R 1 1 R 2 (nmit'i^^i^ystm^ l 

m<*WI-l±. R1 <i:R2i:-eSaS*iSTieiaA<1 
O (%) JjlT, ^(clis (%) IslTtft-B^^lc-rS© 

[O 1 6 7] 
[S(24] 

2|R1-R2|/(R1+R2) xlOO (%) 

m^lt. R^^fi^ 7 %sa«>ffi^<blt«:-ci*. «feR2 



t<^ 6~1 8%COSSBl=354xlS.ttv 

[oi 6 81 ti't^h^mit^m^mis.i-^tztbtzit, & 

teHtgCDIS^gfefr Lt^^SS* lO^^blz J: -3X4-^ 

SIBI*. Sb/Teit*<4. segJ:y::^t#'&Ji^iz 
I*. iiiteA:^ai:'EEy-¥»-r<. 4. 5<fcy/hsi^Ji^i* 
st>A:&afc*y-¥>n^6«. (&rLtsb/Teifcf£i+ 

±. D VDSii<D4^SJaJL<Degt-l?li. A^a<D*- 

y^m^t Lr, IBg«©MJ?$ 1 O ~ 3 O n mt J: 
S»«SIS<0BIJ5*l 5~5 o nmt L. A^o. SStS© 
KJ5*3 0~3 0 0 nmt Ufc4,©*^W*LLV JSfc. 

^^^nmm^^ ^±%i<!>^mis.mmzmm-ri> mz 

1. SKlit-rSdirAW^LLx. SIC. n/mttl. 

8Ja±-efeSt*y»*LLV n/m(0±(gl*, a«4 

»*u<<*3ggt-r-5*^ e^/^-^-Pw^f-z^ 
-fTx/^r?— Pbftifflb(Dafe#ictJ:y^^b-r-5. s* 

to 1 6 91 J&fc. ^-f h'5>XS©J«»l=:*:|6l3«)3fe 
IB0^^^*ffit>-5Jg^l±. Pe = Pb=Pr CPrltW 
±%t<ir}—) irf^tli J:C^„ P e > P r i: Lr^ajam 

[01 7 01 sLmm\t. jsstia^ffiitL. ^iP3is$js«) 

l*M®f»e^^(*f-a)«:SgR^lrJ3fct;toSibgd-rS 

«i^«<D-e. n^Rmmomsmmtm.^mwmjmiz 

®a»gi^O. 5Q/DKiT, ^(=0, 4Q/DeiTa) 
Tl±, 2 O n Q • mJil± 1 O O n Q • mUlTSSA^Jf * 
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[0171] s,mm«mt ltj*. T;bs:^'^7A. ig. 

Ta^ TK Co. Cr. SU Sc. Hf. Pd. P 

[0 17 2] SltSfC-ffi^r-^^IB^^^t LTIi. Ag 
(CTU V. Ta. Nb.W. Co. Cr. Si. G 
e. Sn. Sc. Hf. Pd. Rh. Au. Pt. M 
g. Zr. Mo&i;Mn3&^^3S:«SA^^)Stf4xfcil^3B:< 

^ ^^-acD^jtoTc^^-g-^t-r-s A g^^;i<^if t>tL^o 

g. Pd&i;CuA^P>35:-5SA^t,gli*tfcd>3&< tt- 
So. 2lS^^%^±3llT%filT-efc^o ■&^MA<d^?^»: 

[0 1 7 3] j^irfc. A I ^^^omuTtmco^mm^A 
Rmm^^<o±:f^mmmit 2 ji^%mT i: -r -so l 

glil X 1 O-SpaJaT^-r^CtA^iJ^LlV 
^^ifeKD^lAS^i£Mr^|-|i. J$MU-K^1 nm/ 

[0 17 4] s.itmo>WLmi»m^'&if>ifzibizit. s.m 

y). :::h.t» 2O(7)^(0rp1l::^J^li7;u5-':7A^5:«:<t 

Sa)2®(DJSI*Ht-r4Ci:35<-C^-5o COii^CD*® 

S(7>Jl*tt. a^^SnmKlJil OOnmfelTSff. 

L < »i 5 n mJU± 5 O n miaTt?fe«>o SS^A^^f ^ 

[0 17 5] iSiis. 5,mm^3^mit^i:it\t^ mmo 
mmxmmo>mm&SLm'&mi>tzMzi,m^xibio 



[0 17 6] 

mmmi uTmmmiz^ij^^m^mw^izmBMir:^ 
^mm\tm&mizm&is*m,<oxiti^<. ^om 

mmm^ 

1. 2mmJl"Ch^-V^>^^a>^ (h^*V^e-v^ 
1. 6/lm. 3i1B*50. 5 3 Aim. 3ISES»3 7nm) 
^J^^Ltz7^Vil—:^:t^>C hSfi±IC (ZnS) 80 (S 

1 02 ) 20^aS*7 O nm. Ges S 6777 eisES 

1 7 nm. (Z n S) 85 (S 1 O2 ) i5ftaH*4 
O n m. A I 99. 5T a 0. 5 2 2 O n m. ^tl-^tl 

n^^^r>/^-\^X:K/<v^lz^i)f$.mLtzo ^0±\Z 

[0 17 7] CCDT^-rX^^. U—if— ig^:^8 1 O n 
m. tf— AS*51 O 8 //mx 1 . 5 // ma>/<;U^>r U— 

■tf-e4 2 0mw(D/W--e«D»iSB^<b*mv 3Fe>(c. 

U— »f— atS7 8 O nm. e^:/^T ^^OliPSftN A A< 

0. 5 5a)^ffi^Mt:. -y— 7K^A^ltr. ^t^f^i^* 
[0 17 8] -^cD^. za>^>rx<7(c$tfLr. u-if- 

aSfi7 8 0nm. <7T v:f(DmoSLH A 0 . S 5 (O 
fffiffigaiCT. «aSl 2m/s (CD<D1 Ofgil) . S 
*^P*><7^aa43. 1 MH z. »2p^P^V^^»iT 

2 3. ^:y'y^<D^^xmMzBFhA^m'y>^J^/<^ 
[o 1 7 9] ctLb/^^J-^*. ltri^cD^iii::^^e5 3 

(n = 3. 4. 5. 6. 7. 8. 9. 1 O. 1 1 L 
Tm=1. 2. 2. 3. 3. 4. 5. 5. SO^olZ^)^ 

= 1 8mW. ;SS/<r7 — P e = 9mW. /<>rTX/^r7 — 
P b=S^/<'7— P r =0. 8mW<5: LT:^— 

lOl 8 01 m±it2. 4m/s (CD(D2<giI) "efr 
fcS. (i-^li*i043'C>^iHi«hLTDCX^>rxUTK 

TA^t>i 1 T<D^^—<?mm^x<o/ij\^7.^my5^a>m 

mit^&i^ix^Clbff^tzo M»mz\t9cmf&0i/<JU7.^ 

ma^ T. &^m^'y/<ji^:^mr^em r^mmitLtz^ 

[O 1 8 1 ] eili: LT. 1 1 (2fS2»STr 

1. 2 7^-r^D») *5»f«L-C. #iBe/<yUXffi. 
:^:7/^;i.Xi|g^^a6fci§^^^-ro @6 (a) lC:^-r/< 
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[0 18 2] mmiz^ ^6 (b) \z7riir/iji.xi^my5A 
^mi\ 0m (m=5) ^nn^mmLfzo oommo 

2f&2lC«JS-r««5i2. 4m/slZ^ifin±^-<? 
^Pp1SOi9m ftStt*08lC:^-ro 0m =05 =1.0 

>siiei$#*7— ^?^rasa)-7— :7fz«LTfTi\ ftniH 

m/^JUXa^t&^m:ty/<Jl^7.05 ^mzSMitL 
tz. S9IC:^-r/<^UX5^H*^^aSLfco fefc. 8T 
-1 1 J^—<;<0&'7—<?\Z-Dl\Xit—mza^ =1. 

0. i5ro=1- OtLfco 

[0 18 3] gs-fb^. @9fc5^-r/<;ux^iij:^^^ffl 

m-^O)^— -i^^HS^jigSL/rSm^Sl Ofr:^-ro ^ 

^ScD-f^li. 3T'-i 1 T<D^^—<7^jEmz^mL 
X^^anz.tifiv^^mmmz^'otzo ^-LT. ::<D 

^^<Ov^V^ fillips <. 2fg3iM^|CfcMt5»CDS^SO 

i?-y^±Kiai 7. 5:^y»^+»Tl5iy. Sfc^iSg 
to. eisi±ti^itj:^itf^Li^umm^im^:itt< 

So 

[0 18 4] S9|Z5^-r/<;UX»f!l*a$^l> 

AWG5 2 0*^l^fco C<DIB. ^— ^fiSfC/Ol^X» 
*1±TtmM<DT-^git. 2<&3I||^-^17. 5ns 

iaTa)S»3S:-7-^ Si; 4i J? pa *v ^ i: A<» 

[0 18 5] ^r/^A/<^~>^iH^L/ci§^. 

m&(D$^^m&i^iz^mts*i^zttj: 

Mi&^2 

1. 2mm)5"Ch^-y + >yffi(D« ( h^-y^^e^y^ 
1. Gum^ m^^^O. 5 3//m. »Sg*$i3 7nm) 
*}^«Lfc/-K'>f:^-7P^^>r hS«±rc (ZnS) 80 (s 
I O2 ) 20SSM^7Onm. Ge7 8679X61412^^ 

@*1 7 nm. (Z n S) 85 (S 1 O2 ) 15^38*4 
Onm. A I 99. 5T ao.5 "o^^ 2 2 O nm, ^tt^tl 

[O 1 8 61 ;i(D-?W'X^S. U— 1f— »fi8 1 O n 



e~-Ag$il1 O 8 ji/mx 1 . 5 u mO/^Jl^^ ^ I — 
1f"(?4 2OmW(D/^'7--r:t0^^eii^b$^TtV 
U— 1f-3tS7 8 O nm. e-;/^ 7 ::^0||PaN 
o. 5 5a)S«Sa-e. -9— TtC^A^ifC. ?»^:3IHi:* 
lia-rog. 5mW(7)DC3f(:eS<b*-fr. teftUK;!. 

0) y -< x^a t, -r s * fx o fco 
[o 1 8 7] -toa. ^a>7^-f x<7fz«Lr. u— tf— 

ifi^g780nm. ^ *y ::^C^||P&N A 0 . 5 50) 
i¥ffi^Mf::r. Sail 9. 2m/s (CDCDI 6{g 
31) . S*^P^:/^Safta6 9. 1MHz. T = 1 4. 

5:^y»a)lfe#■eB6 (c) ic^-r/<;ux»i!i*5«*ffl 

l^T^F*3fcKPe16<J:g^ 1 1 r(D$mm^—<?^mmL 
fzo IB^/<9~-Pw=1 8mW. >B*/^'7— P e = 9m 
W. /<>r7X/<'7— Pb^W^/^-^— P r = 0. 8 mW 

[0 18 8]S^li2. 4m/s (CD<7)2f&il) X^f 

Ht-ofzo ^-COSS. i^i^'V^lil 3. 1:^yS^. 
X^— Xi;*>^l*l 3. 2:^yS^T:fey. CDJSft(D± 
Effil 7. 5:^y»*+»lrTiaofca 
[0 18 9] *fc. Htfe^l irf^litCLTE FM^H^ 

itS^Jl 

IIJfe052-ef^iliLfc-x>f X^lz^Lr. U— tP— iSS7 
8 0nm. e->^T'>::^a>||PaN AO. 5 50>i¥ffiS 
Sfcr. fiSl 9. 2m/s (CDCDI 6f&3$) . 
^7 P»:/^SiSa6 9. 1MHz. T=14. 5:^/S^<D 

ifei*-e^i 1 s<TCD-Rw<Dn-k»a:&a 

(nn=n-k. k = 1o n/ma>e/hfiif±1 . 1 ) * ffl 
i^TftPe^Wfi^ 1 1 TOlfsasr— ^i: 1 1 T<DX-<— 

[0 19 0] I5^/<'7— Pw=1 8mW. ;gi/<'7~P 
e = 9mW. /WTX/^r?— Pb=?l*/<r7— P r = 

0. 8mW^ LT^-/<— hS®*(7ofco LA>L 
^CA<t>. e5l2. 4m/st?fi^$S^f Si:. :^^« 

rs^bLrt^fro i^':/^tt1 7. S-T ^ ^^:^<^\zmfLm 

^^mtji\^^)ixthr>fzo m^^^t^mu-t^fzit>{z, 

n-1 »f!l»a(D*$ftE®/<;UXeS<*:y«a< Lfc 

1. 2mml?T* hv^V^ fcf -v^l . 65^P>. 

O. 53;/m. «Sg$Jil3 7 n mCD 'V + >yffl<OS 

^j^fieLfcTpy*-**— hafliSfi±ic (zns) 8o 

(S i O2) 20S8S*7Onm^ G 678 b78T e isIB 
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^M*1 7 nm. (Z n S) 80 (S i O2) 20«MM* 

4 5 n A I 99. 5T a 0. s'a^SI*® S 2 2 O n m 
(ftSSet^ttl O O n Q • m. ®a«R*0. 4 5 Q 

/□) . S^^-v>/<-l^r*X/<*:;^^frcfcy^KL 

tzo mh'yy^><fma>m\^m\z{tm&&2 2. osk 
Hz(D«3^iftic«Lr±i kHz-caift» (FM) 

^ttfc^ (peak — to — peak) 30n m(D 

[0 1 9 1] ||16«1&t;2i:|^:^|Z. 
—if — 8 1 O n m. e~A<7>g$fi$5 1 O 8 ^ mx 

^^0^5\zmmLX. a5S3-6m/sT?glftL. 4 
0 0-6 O OmWO/^r?— ^gg|*LT«DM<b*fTo/co 
*t>lC. 780nnn. e-><7T'>:^a>iiPaN A = O. 

5 5(Di¥fiiSST?. -y— ?P^A^^tr«t«p^g^*1 isi-r 

[0 1 9 21 IB^W^WaiCli. /<;i.X-X'V^DDU 1 

000 («S7 8 0nm, NA = 0. 5 5) ^mi\ M 

mizmmn^^^-ofzo tmrnommmpamztf^t'^t}^ 

•x^ ha:=:^XaSAWG5 2 0^fflL^fc« 
[0 19 3] ^-r. CD«jI<D1 6fS5i (1 9. 2m/ 
s) T?IBM^*tTotzo Ca)RS5S>^n-y>7afflTI*1 
4. 5•:^y«^trfe'5o 

(1) ^-r. SI 4iz:^-r»i9iB0^/<;u>^$^t^«PBi 

^■C20mW. /^-TTX/^r?— P b j ^— ^"CO. 8m 
W^L. ^— ^H<D>Hafe/<'7— Pelil OmWirLfco 
[0 19 4] ^-Tv Si 4 (a) (Dcfc-Sl::. ai = 1 t? 
~S^Lfr«^i»JlB^/Ouxr% ^i^y3c (-^fii) t 

XEF^:gtt#tt^li'<fco ;j-:7/<;uxSKA<fccJ:^i T 
J:yst^a'&fctt. 03 (d) ic^-r.fcd'S-e— 

fey. SiS-et. *f£S*ii&<««>-e&ofco 

1 0 0%) *^lSS<tS§L. ^i9Sco;i-:7/<;uxsrp1 

ftSli^Sl 5(a) iC^Lfcc :^-:7/<;bXKr0lA<^l^ 
S9a«)iej^l>-r^(D^g (#^M-7-^}^^:^a) 

[O 1 9 5] Hi 4 (b) (z^^J:5^»fflESt 

/Obx-e. :t3^/<;uxE^$i . 5T-e-Si:Lr. ^ 
iasa)iBSt/^;uxsratt#i^$«iML/co Hi 4 (b) 



f::fcl>T. ot \ liac (-^fit) t LT-#lc^-|b*-l± 
fco Hi 5 (b) iz^HgOa c«[#tt^^Lfco arc 

= 1-1. 5MS•e^^l^^&^pLT^paA<^it»^^rl^* 

[01 9 6] (2) -e-zt?. *rp1/<;bXgffia 
i =1. i5i =1. 5-e@SUT. 5tfiISM. g&M(D 

s»!a>®ifflirc J: y . t-^? sat; ma>m'&.^wm 

-r^Cir^Hl 6<7>^iiJiB^/<;ux*<36ffiLT«fettL 

fco Hi eicjsi^TS^mico. 5Ta)lBMt/<;uxES 
* Hli6*PLfc(Dtt. "7— ^^S*iE«tlci lTfZ3fi-:5ct 

\z^ 1 Tlzf^y, fi»?^^v->^3b<ISP>tt^^i**SL 
fco TLlc^^ir^iSJ^fii 1 !>t 1 1 T^-'^^racD^ 

y5SL/^^->-c?. 1 1 Tv~^^oiir^fzi^MLr. * 
s^tn^^ot?. v*v^(Z)gf§fiia)JiEfii 7. 5:^ 

y»(ns)-^fey, 11Ttt«?l1. 27"7-f^rP» 

(// s) fc^s^-r^o HI 7. 1 8&i;i 9(ci*, 

[0 1 9 7] Hi 6 (a) (Dcfcd'Sr^J'SOIB^/OUX^^ 
l^r. ft5ia)IB»/<;i.Xari S«c#14^l8-<f=o Hi 7 

(a) (b) (i^*i^*tv~^stv— ':7rpiga>of 

So HI 7 (b) J:y, i?!:/^$i 7. 5-^-y» 
JaTCl-e^-SQfl tLTO. 8-1. 8A<aa-i?fc«c 

[01 9 8] Hi 7 (b) X\%^—0^t^—Of^^\X 
BrMtDl 1 TA<aP>*LTl^3St^a>-^. tL\za\ =1 

Hi 6 (b) (-^-TctdJSr^^SIIB^/^^bX^ffil^ 
r, 5fe^;i-77/^;ux)5i Tt^ttStt^^lltLfco Hi 8 

(a) (b) l±-€-H-e*t-7-^fit^-i?ra«0/? 

-So iSi =1. 3-e. f$ismM(D^-— 

fiA<#P>*i. i9i =1-1. 7a)KHt:fi»3Ej:i;-y^3&< 

[0 19 9] *t>rc. Hi 6 (c) \zir>rt ^otS^^WiU 

g«Ma>:^:7/<;UXj9m Lfro Hi 9 

(a) -BlXS (b) tt-€-*t-f4L-7-'^Si:^-'5rHga>5 

So ^tn =0. 7 5fie-l?B?M<D-7— ^:li:-7-^rBlgA< 

?it»tt. ^Sm-o-i. 8a)/£t^eH-ea»te-:;*y^35< 

^t>*LrL>SCii:A<»A>So 

[0 2 0 0] m±<fcycri =1. i5i =1 . 5. i?m = 
O. 8i:"r*ttf. mMCOl 1 T^—' >fitg/h<7)i?->4ir 
*<^t>*vSC^lc«:So 

(3) jtia (1) at/ (2) (oes^Tcfz, ffi ==1 

±0. 5. 5 I =1:1:0. 5 OeS-C?. filE (^§3^0^ 
/<VI.Xf£^^a2) \zm-5\.\X. SSB2TSK— x^L 
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[0201] -r**)*. n}&««ft. 0*y^— ^7SA<n 
T = 2LT. fcf£L. Lli2l5l±a>S». (0^—<?(0m 
mizf^LX, m=L<@(DSPaiZ^iI|U IB^/^r;— Pw 

[O 2 O 2] 

[»25] ai H-^i =2 
a\ +0 \ =2 (2^ i ^m-1 ) 
Q^m = 1 - 6 

T= (2L+1) ^fiiBg<D«^tt. m=L<i 

[O 2 O 3] 

[a26l ori ' ' =2. 5 

QTi ' +/Sj ' =2 (2^l;gm-l) 
am ' +^ra ' =2. 1 

tLXl^ho O^y^ 2LT^— (2L+1) 7-7 

[0 2 0 41 @2 0-e(*. cri TCD n T-7— ^lirSgjC^ 

1 . 2 (2^ i ) X-^tLtzo tSihlZ^ nt< 

i^mom-^izit. ai =0. 8. 5i =1. 2. am = 

o. 7. =o. 97?*y. «»a)a^fciiai ' = 

1 . O. P 1 ' =1 . 5. ar„ ' =1 . o. ' = 
1.1^ Lfco 3 TOii'&CO^^^IiJKlT?. ai = 1 . 
2. )?i =1. 5-C*»J:5i:3T'7->>S*#fcc « 

[02051 i£S^/<'7— Pwi . /<>r7'X/<'7— P b i 
r* I ^1?, Pw = 2 0mW, Pb = 0. 8m 

WtLtzo m^^<r?—Pe\t^O^^WtLtzo 9^7^"- 
h« (*0lslEg$OlHliti^3S:-r) #nTV 

S2 1 (a) IC. ^~'^3^l/T->>FBlOi;»>^^@2 1 
nTICJ&orfey. ^>f hlZcty, to 

[HlIH@^tCifc^2-3-^y»gailfbr^3&^ 17. 5^ 
>»JJlT(CJ|R*o/=o ftfe. K'T?(±jS<. 
-M. ?B^/<'7-Pe*E3K»fzgB|tLr>B**iTofc 
*t>^^2:^y|^gJgv^^3&<aS*^^fco 

[0 2 0 6] (4) ^ma>tiS:mz»mvt<7av<^m 



T. GDI o<g3^-e0:r~/<— h^M«5^fcp 

CC0S^<DSlp^7P»V^S^Ttt2 3. l-^yfj^-l? 
feSo n^4fZfel\T(*. Of I T (l^i^m) 

ari=0. 5. iSi=1. 5(2^i ^m-1) 
it Lfco 

[0 2 0 7] »i«/t;ux:^s&iiS2 2jc:^f ay-efe 
1. 4. am =0. 5. =1- 4-efey. m&(om 

^{Zita\ ' =0. 6. i9i ' =1. 9. ' =0. 

6, =1. stLtzo sTom-^o^^wmx. 

a^ =0. 8. =2. 4-e*>J:5i5:3 T^— 
Sf=o C(D»aiHa/<;i.X(*. n = 3(DS$$l»C^T. 
ffite. ^2 OT:fit,*lfcIE^/<;UX:g*-^(Z«ofc^ 

*^a-:/^SaiS. 1 6/1 oft (SalglcJRitW L 
XllitiSitiZtlzH^r^o iBM^/<'7-Pw| . /W 
TX/^*:?— Pbjtt^iiy i izj:?>f-ST?. 1 effiS 

^tmC<^ Pw=2 0mW, Pb = 0. 8mWtL 

fro m^/<r?—peii eismmtmc^ omwtL 

tZo 

[0 2 0 8] 9iPi;i--/^-^-f mMmm^o\Bit 

^r3l:^OSS*^2 3 (a) [Z^ -j^atfv— 
^rBlC0v*V^$S2 3 (b) (Z^fo '^—^3:lkn'7'- 

-^>rncj:y. «iiHiiB»<fcy 2-3'^y»8je»b'r 

1 7. 5-:t-y»jaT(3i|R^ofco 
[0 2 0 9] /<-^>r h-ei*3a:<. -S. >B 

^/^C?— Pe*fi26Wlc^l*Lr>H^S?Tofci:C5, 
* b (C 2 »3gS V *V ^ ^ tLfco ( 5 ) 

<D«{*fC. 1 1 Tv-^ffla)53^iii^g^/<;ux*t 1 1 T<3> 
^-<7Fa1:gA^t>35:5SySL/<4J-> (1 1 T/<^ — 
» 3T-7— '2?ffl<D^aiB«/<;uxi:3T-7— 
*^t>>5:5^yjlL/<^i-> (3T/<^-~» ^:^fflt^T 
:^-/^— h^fx-pfco 3 T/<^ — 9|51:?j-— /<— 
^-f hft. 1 OEIBIZI 1 T/<4i — h 
LT. 3 TM-^CD^vyTUK;KO<£Tm (dBmfi) 
$;S*Jt<t LT13SLfc (;i--/<-^>r h;M*ik) □ ^ 
fc. 3TfiS'«ilT*eTa>ftt3b<^i:53t»<. S*W(C3 
T. 1 1 T^*B2 0<D^ai:^**/<— XlZaj T (1 
^ r ^m) m^\t-&tf6^^^o\Z^\t'^'^fzo 

[0 2 1 oi usi^tmm'pu^y^mmtom^-^ti. 
tz^^. mm^mit^'^x. ^tti^tixm^tt^ntittz 

tZ^^ CD^StDIOftS. 1 2^3^. 1 6<gS&a 

1 8f&ji-e. hm^it2 o d B]^jL±f)<n^ 

-C^fi. «a<D|faSffl»l=»i!**L-&;it«:<. SSI 
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[0 2 11] tj:^^ i>j.±X'^mLfz(otmmo>&mm^ 

O. 6mmJl-^ fty^O. 7 4 // ^fflS^ 

^mf&Ltz7\^^JiJ-7\i^^-hmmmi&±lZ (ZnS) so 
(S i O2) 20SS®*6 8nm^ G e 5S b 77T e islB 
fits*! 4nm. (ZnS) 80 (S I O2) 20«aB* 
2 5 nm, A I 99. 5T a 0. S'o^Slt^^ 2 O O n m 
«*SSta^*?1 1 O O n Q - m. ®a«lji*0. 5 Q/ 

•e(D±icx hic cfc or«54 // m(7)^n«s-fba 

Co 2 1 21 »i=>*lfr-xW'X^(C*fLT. HtSC^Si:!^ 
L/~-1f— iftS$58 1 O nm. f—Aa>Stt3Kn O 

«3S)<*S:5fillC-t^3cfc5l3E1SLr. ess -6 m/ 
s-C^^Ls 4 0 0--6 O OmWCT)/^^— ^Igl^LrtO 

:^(7)iipaNA=o. 6 5a>3«sa-es h^v^><f 
a>DC3te^4m/s-c^a*i±r. iBs^bu^yKDy >r 
[0 2 1 31 IBeiS^P«i::(i. /<;ux-x'v^ D D u 1 

000 (il$S3Kl 6 6 O n m, NA = 0, 65) ^mi\ 

1 O$ffll^fco C<Dig^. 3 ^a>S^*«0. 4// 
m-efey. DVD (3. 5m/s-e. 26. 16MHz) 

tmc^ms&ti^^jzoiz^ ^mmmizisif^^av 

[0 2 14] ^-f. IS^BtO^^^D VDCD4. 
IZffl^-r*16. 8m/s {<?nv<?m-:^&l 2S. 9 
3MHz. ^7P»:;<?S«7. 9nsec) tLX. 02 
5lc^-rc*:5'5:®m>S:a^f^T?l 4 TErel^^^fqUT^fp^ 
^iOiBS/OUXfcot^TSIMLfco -^—^Pmitl 4T^ 
Lfco IBS/^'?— Pw=1 5mW. JB^/^r?— Pe = 5 
mW, /^^TX/<r7— P b = 0. SmW-e-^i: L/co 

Tbi:L. Tw + T b = 1 T t Lt, 1 4SMa>Pwi: 
Pb^MStLfcig^ (@25 (a) ) Tw + Tb = 

zTtLx. imwKDPwtPb^mmLfzm^ (02 



5 (b) ) a>2-ocDii-&ico^. n^m^commL-^—^? 
gp»(7)^iiSa)Twa>Tic^*-r^ifc (tw/t) 

^i?«L/co 2TSS8<DTw/T3b<1 . OtDii-^-^. 

tu^fzo o. 55fe^-eii^A/^£»5^A<^^*trfcy. 

Tl^St#?L^*tSo Tw/T3b<1. ojai±a>K 

^S*Lfctc*:><i:#^t»*V'5o Tw/T36<l. 5 

sax. -St. SHatt5%j:y t/h*<3B:y. 
j^itj&ofc (0^-^-r) o -fi. 1 Ts*9(oii^f*. -r 
-^xa>mmxmmmt^<. ^^f£2^J^L*^^it>tt35:3&^ 

[0 2 15] JSl±(DieS;6^t>. 5>illl5Ml/Ou:;^ai^*a 
2*fcl*3-e. '>*<^:t2^l^m-ia>*Pa»aE 
SL/OuxSfwfeUT. = =1. Bi = P\' =1 

"r-f^^tK 1 4m/s&lXl 7. 5m/s (DVDH 
513. 5m/s(D4St;5fgSlCffl^) (D^SilT?^^ 

tA^t>J5:^^yaSL/<^-> (8T/t5i— » t. 3T 

-7-<;mo>^mmm/^ji^:^t 3 T<D^-->PB^gtA^t»3& 

^M^yjSL/<^-> (3T/t^-» ir^^l^r. 

>r hS. 1 0(a|g(C8T/^5r~->^;J-— /<— 

3T<t^(D+vy7U'<;KD«T^*:*-— /<— 

h?B^iti:LT««!>f=o D v D tUClBSffigi:^* J: 
&i;i 7. 5m/s-e*T--ett^2 5 d BJ$iJ:a>1l36^f§t> 

[0 2 16] ^m^mum/^)\^7.^^:^m3iz 
S-5L^T. sa82T^K— L/c/<;i.;^»iy:fira*3 

T-1 ITai^l 4TV— <7S3!»xib3ft^EFM+S[BHI 
■^ee^^^iil 4m/s3ti;i 6. 8m/s (DVD« 
513. 5m/s(7>4fg^ai;4. 8<&jl) fcJ^LTfr'S: 
otco 4f&iilZfc(t'S^a-v^^atai*1 O 4. 9MH 
z. -5?n->^@»il*9. 5nsecl?fey. 4. SfSS 
iCfcNt^^P-^^^iSattl 2 5. DMHz.-S^P^V^ 

i*a2 6ic5^-r3iycfe«o n o*y^— 

35<nT = 2LT {fc/£L. L I* 2 isl±(Dga) COii^. 

■7—<7<ommzsLx. -^'-</im=Lma>^m{Z'^m 

[0 2 17] 
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[a27] Td1 + ai=2 (Tdl=0. 95) 
^i-l + Qfi = 2 (2^1 ^m- 1 ) 
tL. n3&^«a. 0*yv~>;SA<nT= (2L 

+ 1) T(Dii^. 5;<Z)ia®fC|8LT. -7— ^*m = 

[0 2 18] 

[a28] Tdl' +cri' =2. 05 (Tdl' =1) 
)5r +a2' =2. 45 

+Qfi' =2 (3^i^m-1) 
0nfV +ffm' =2. 45 

iiLtco -<Dii^. L = 2T?(i^r +cr2' =2. 9^ 

arm=1. ffm' =afni+0. 2 = 1. 2tLtzo 
[0 2 19] -C-LT. L^3<30S'&f*. ♦PallSe/^yi'X 
mit^ ffi' =ari=1. =;9i=i (2^i^m- 

1) -C-SitL. Q?n,= Qrra' =1-^— S^kLfco 
L^2-ei*. afi = arr =1. O 52fcl/. fim'^Pm' = 
O. 4"enlCcfct,-r-^i: Lfco * t>(- 3 T 
Tdl=1. 15. Qfi=1. 2. )5i = 0. 8-e^.fc5^* 

[O 2 2 O] /^>r'7X/<'7— P b ili i lCj:t>-r— S<0 
fltPb = 0. SmWtL. >g*/<'7— Pe(i4. 5mW 
tLfco Pwit nz<i:P,-r-S<t L9lHl;i- 

— /<— h«a>x-;i? - • ^a^:fi7iyv^ t^m 

— Pr=0. 8mW. SljlJgS. 5m/s"(?frofco 
■r*ia>iHSSSr3tet^T*H2 7 0[) (a) (b) IZ 

^■^'cfc^C:. IB^/^r?— 1 5. OmW^Cfel^"CX»y • 

• P-:;^ v';/4«l*1 0%^3i. SiSffi(i6 0%ls4 
±^mmLXl^io *fcRtop»*tt1 8%T?fcofco E 
g^/^'7-1 5. OmWV:t—^<—'y>( htt#14*a9^L 
S27<D (c) (C^-rJ:3l"1 OOOOIhIS 
■C:*x»>i; . . <7 P*y^i;-y^(i1 1 %jaT"efco 

[02 2 11 *t>lC. l^«a)7^<X^|C«Lr. BlFlB» 

iyi2S/<;ux**t*a 3 lzS-:5t\fcH 2 8 (z^^-T/^ybX 

t^•c E F M + mmm^um^ d v d 2 fsa 

iZ^m-r^mmim/^s^ {7Uv<?m}J^SL5 2, 5MH 
z (-:7P-:/^^«ai 9. 1 n s e c) t:lfig^^T>'cfo 

fco 4fga»i;4. seiSEeti^finz/WTx/^'^- 

^-^Pb = 0. 5mW^U. >ii/<r7— P e$4. 5 
(a) si; (b) iZTTi-r^OiZ^ E®/<'7— 1 3. Om 



1*5 7%]JI±^|g3^Lri^So RtopiiJ^I 8%-r:&o 
fco ES/<':?-"1 3. OmW"e:;t-— /<— ^>r 
aSLfcirC^. @2 7 (c) fZ^-r«*:5(3. 1000 
O0^-C^,x>vi^ . • ^P*v^v^:/^fii i%JaT 

<fc o T « ^ if lE^b L ft A> o fco 
[0 2 2 2] Ja±<fcy. ^J^illEMl/<;uxSl^^afe3irS 

5S0 2fgjS/>>t»4. 8<&3li:L^3j£l^KH-ea)ES35<Rr 

2 4nnm36^t>*^l5 8mm<D4^gffia(ztel\T. Islfeftji 
[O 2 2 3] 

Rrftgft5fe7^-rX<7(D:^§a<bA<prtgi:?5:y. ^fz%^^ 
X<7(DIBgL3ie&i;g2lU-h^SA6^Ci:3b<-e^. ^ 

ai • tttfiftt'cD^fiT^-^Ea'^a^eiL— ^a>n»E 

^1*. CDSiiOl 2fgiIlsi±"eE $7(3[>:t 

[SMcosmftitt^] 

[^2] tt&3fca>E^/<;ux^i!i:^5i(DiftB^|g 

[H3] *BS<bS3feEfita{*<DES*7-^J^«&tfSSt 

[S4] ffia^<bM*EgtlKi*a>S®S(cEe3fe*Bil*L 

[H5] EFM^»e-^<D^^»J^ (T-</<^i-» a> 

[as] *«0^||ffi0t|CDl 1 TT— -i7a)E^/<yi/X»n 
0)011 

[^7] ^^^HJSeHl irfcCt*. cri t^— -J^^Hfi 
[S8] **WSI«I«1 IZfcrtS. i5m ^V-^^raS 
[@9] *S§B-^§IJfe«1 IZfcit^. EFM^>^A/<5r 

— >oES/<;ux»i!ia>-«i 
[010] *jeeBiii6«i rzfcit-S'^-'^^^ras/x-^ 

[@1 1] «*a>1 1 TV— ^/1 1 TX-^— XOESi 

/^;ux»8!ia)-« 

[012] 3»:a6Kizfcit^/<^ux»8fl:saa>-«s^-r 
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[016] |I1S«3<D (2) ICfcltS/OPX»Sll:&a* 
[lai 7] ^JSff!l3<D (2) IrfcltS-^— ^^JiXlJ^- 

[gi 8] njgegso) (2) 5yfi&i;-7— 

[SI 9] iiffieo3(7> (2) 

[S2 0] mmm3(o (3) i:ifeit4/<;i.x»foara* 

[82 1] mi&m3<0 (3) (CfcltS-7-^S&l|:-7— 



[02 2] m-^msay (4) fc33it4/<;i/x^j'ai3&ai$ 

[H2 3] Sllgei3a> (4) IZfclt«^— ^S&0^-7— 

[02 4] *«Ka>/<;ux^i!i*afca)m»«$^f IftW 
[02 5] iijgeii4(cfc(t^/<;ux^f9^aao:^e>*t 
[02 6] ^S£C94icfcNt-s/<;i.x^n:^a^a)a{*ey* 

[02 7] IIJS^4lrtett^^i8itSt;v-:y*-(D/<'^ 
[02 8] llt£«ij4izfc«t'5/<;ux»S«3J^<7>flfe<Dm* 

«y*^-riftB-90 
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